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The purpose of this journal is to record accurately 
and in simple terms, the world’s progress in scientific 
knowledge and industrial achievement. It seeks to 
present this information in a form so readable and 
readily understood, as to set forth and emphasize the 
inherent charm and fascination of science. 


Longer Piers 


Department may as well try to 


Larger Ships 
HE War 


stem Niagara or set back the clock, as to pre = 
vent the extension of the steamship piers of the 
city of New York a little farther into the Hudson 
River to provide suitable accommodation for modern 
steamships. The jealous care with which the army 


engineers protect the public waterways against 


private 
mendable evidences of the unshakable fidelity with 
body of men has ever fulfilled its 


encroachment is one among many com 
which this fine 
however, may 
We believe this 
matter of pier extension is a case in point. To set 
a limit upen the length of the New York piers is 
arbitrarily to set a limit to the steadily increasing 
This would be to 


trusts. The soundest 


sometimes be too rigidly applied. 


principles, 


size of the ocean steamship. 
arrest a material development which is taking place 
in accordance with a broad fundamental law that 
underlies the whole question of transportation, 
whether on land or sea. 

If the motives which prompt the construction of 
such giant ships as the “Olymp‘c” and “Titanic” 
were merely of a spectacular or advertising char 
acter, the War Department might be justified in its 
refusal; very properly holding that the interests of 
the public in a great national fairway are a vastly 
mere comme rcial 


The secret 


superior consideration to the 
rivalry of a few steamship companies. 
of the large ship, however, lies much deeper than 
this. It is due to the fact, well understood by all 
students of transportation, that the larger the single 
unit, whether it be freight car, motor truck, or 
river or ocean steamship, the smaller the cost of 
transportation of a given number of passengers or 
bulk of freight. To this, in-the case of the steam- 
be added the important fact that the 
comfortable and 


ship, may 
larger vessel is always the more 
ever the more proof against disaster. 

A few years ago, when the “Lusitania” was mak 
ing her early voyages, the writer happened to be a 
fellow passenger with the builder of that famous 
ship, who was making the trip for observation of 
her performance. In reply to a question as to 
whether the expected advantages due to the great 
size of the vessel had been realized, the answer was 
given that the results had exceeded expectations, 
and that if the piers and channel depths were 
available, the orders for new ships of the largest 
dimensions would specify a minimum size of one thou- 
sand feet. 

Had Nature drawn the lines of New York harbor 
upon a less generous scale, the objections of the 
War Department to 900-foot piers would be more 
to the point ; but, as we have shown elsewhere in 


this issiie, among the five principal ports of the 


world, in respect of the width of its fairway and 
the ample room for the maneuvering of ships of 
York stands in a class by itself. 


could be made 


large size, New 
As a matter of fact, the new pier 


one thousand feet in length on the Manhattan side 
of the 
site pi rhead lines that would be over 2: 
greater than the width of the next largest channel 
among the leading ports, that of the River Mersey 
at Live rpool. 


river, and still leave a width between oppo- 


) per cent 


The Need of Fog Investigations 
NYONE who has 


‘London particular, 
fects on everybody and everything except the 


experienced a genuine 


with its paralyzing ef 


gas and electric lighting companies, realizes how im- 
portant a part is plaved by fog in the economy of 
In fact, throughout the Brit- 
problem ‘of fog is a serious one, and 


the world’s metropolis. 
ish Isles the 
British meteorologists have accordingly paid much 
attention to it. 

Some years ago the editor of Symons’s Monthly 
Meteorological Magazine undertook to compute the 
for which London fogs were responsible 
On a single day of heavy 


expense 
during a single season, 
fog, one of the London gas companies furnished 
gas in excess of its normal consumption for that date 
to the value of $15,000. Adding the payments to 
other gas companies, extra electric lighting, lamps, 
to goods and vehicles, and the loss ocea- 
suspension of traffic, it was found 


damage 
sioned by the 
that the cost of a single day’s fog amounted to from 
$30,000 to $50,000. The corresponding expense for 
the whole season was put down at approximately 
*600,000. 

Considering the heavy cost of fog to the British 
taxpayer, it is difficult to understand why the Brit- 
ish government has not more liberally encouraged 
the scientific investigation of this element and ex- 
periments directed toward finding the means of com- 
bating it. 

In 1901 an inquiry into the occurrence and dis- 
tribution of fog in the London district was begun 
by the Meteorological Council, in response to an 
application from the representatives of various elec- 
tric lighting authorities for special forecasts of fog. 
The forecasts issued from the Meteorological Office 
mention the general probability of fog if the meteor- 
ological conditions in the south of England are recog- 
nized as favorable for its occurrence, but more spe- 
cific forecasts were desired with reference to Lon- 
don, and, if possible, to parts of London. The 
London County Council was asked to contribute to 
the expense of this undertaking, and did so to the 
meager extent of £250. This amount was expended 
in the course of the winter of 1901-1902, and the 
first trustworthy detailed statistics concerning the 
distribution and frequeney of fog in London, and 
the conditions under which it is formed, were se- 
cured and published by the Meteorological Office. 
The practical results hoped for could not, however, 
be secured in so brief a period of investigation; 
and as the County Council declined to make a fur- 
ther grant of funds, the “London Fog Inquiry,” as 
it has since been called, was left ‘“‘a block in the 
quarry.” 

The short-sighted action of the London authori- 
ties in this matter is, unhappily. representative of 
the attitude of English officialdom toward scientific 
investigation. As a rule, scientific research in Eng- 
land, when it succeeds in getting official recognition 
at all, is carried on with such slender means as we 
in America would consider about sufficient for sta- 
tionery and incidentals. The small government grant 
is sometimes eked out with a smaller contribution 
from the British Association or the Royal Society; 
and the fact that, under such conditions, brilliant 
results are frequently achieved, bears witness not 
only to the genius and industry of English men of 
science, but also to their admirable spirit of self- 
sacrifice. 

Sir Oliver Lodge is quoted as having said, in a 
recent lecture, that if the British nation would 
grant £100,000 a year to the universities for experi- 
ment, he would apply electricity not only to acceler- 
ating plant growth, but to dispersing fog and influ- 
encing weather in clouds and rain. The experiments 
already made in France and elsewhere in the use of 
Hertzian waves to dispel fog, if not conclusive, are 
at least encouraging; and several other agencies, 
such as jets of hot air, have been applied with more 
or less success to effecting the same purpose within 
a limited area. The problem is, of course, of world- 
wide interest; as witnessed bv the many accidents 
constantly occurring on the high seas as a result of 
fog, to say nothing of the enormous amount of time 
lost by vessels traveling at reduced speed to avoid 
such accidents. This subject is therefore a legiti- 
mate field of inquiry for every government that has 
the machinery of scientific research at its disposal, 
as well as for such non-official institutions of re- 
search as the Carnegie and the Smithsonian insti- 
tutions. 


Power from Solar Radiation 


N article which we published in our issue of 

January 2Ist on the subject of the direct 

utilization of the sun’s heat seems to have 
awakened considerable interest among our readers, 
if we may judge by the correspondence received. 
This correspondence is published separately in its 
regular place in the present issue. The communica- 
tions received are of varied character, and are in 
part critical. 
attention is a 


The one which naturally claims first 
letter from the author of the 
paper commented on, Prof. R. A. Fessenden. He 
draws attention to the fact that Prof. Very in 
the London Philosophical Magazine records the 
a temperature 
above the shaded surroundings, 
which is thus very considerably in excess of that 
quoted in the subtitle of our article. We gladly 
take this opportunity of correcting this figure. The 
project which Prof. Fessenden has taken in hand 
is certainly one of peculiar interest, and the results 
of his efforts will be awaited by us and many others 
with much curiosity. 
from the data in Prof. Fessenden’s original paper, 
After all, the 
final, perhaps the only reliable test in such matters, 


attainment, by direct insolation, of 


of 98.5 deg. C. 


It does not seem possible, 
to draw any positive conclusions. 


lies in actual experiment on a technical seale. Of 
the conditions and results of such test Prof. Fes- 
senden has not given sufficient information to enable 
us to follow in detail what has been actually achieved 
at the present time. But the general interest of 
the problem attacked, and the ingenuity displayed 
by Prof. Fessenden in his efforts to wrest an- 
other victory from nature, and to harness in the 
service of man some of that vast stream of energy 
which we are allowing to go to waste every day— 
these stand beyond dispute. 


Some Recent Feats of Flying 


T speaks well for the future of aviation as a 
practical art that the efforts of the airmen are 
being directed in measure to the 
accomplishment of feats of a 
Particularly meritorious is the work being done by 
Glenn H. Curtiss, who recently won the ScientiFic 
American Trophy, and _ his Curtiss 
seems to be specializing just now in army and navy 
work, and the recent flight of Eugene Ely from the 
aviation field near San Francisco, out over the water 
where he made a 


increasing 


practical nature. 


associates. 


to the cruiser “Pennsylvania,” 
successful landing on her deck, was one of the most 
difficult and creditable aeroplane performances yet 
recorded. After luncheon with the officers’ mess, 
he gave a dramatic touch to his achievement by 
starting from the deck of the cruiser and flying 
back to the aviation ground. Naval men will appre- 
ciate the significance of this performance, as bring- 
ing the aeroplane scout a long step nearer that 
stage of its development at which it can be recog- 
nized as a reliable and extremely valuable adjunct 
of the scouting forces of a fleet. 

It is conceivable that conditions may exist when 
it might be difficult, or not convenient, for the 
aeroplane to land directly upon the ship; indeed, 
many naval men consider that it should start from 
and alight on the water alongside the ship and be 
lifted aboard by the ship’s hoisting gear. In calm 
or fairly moderate weather, such starts and landings 
might be made without mishap; but where the sea 
was rough, or even broken by short, choppy waves, 
the present type of aeroplane would find it impos- 
sible, either to get away from the water, or to come 
down upon the surface without mishap. At the 
high speed necessary for rising or landing, the 
hammering effect of even small waves would be 
so serious as to wreck the light pontvons or shells 
which must be attached to the machine. On most of 
the days of the year, however, the sea would be 
sufficiently quiet for the purpose; and we note that 
Curtiss, a few days ago at San Diego Bay, success- 
fully accomplished the double feat of starting and 
landing, rising to about 100 feet above the water, and 
after covering a circuitous route, returning and 
alighting at the very spot from which he started, 
with his machine iu perfect control. 

Those of us who believe that among the uses of 
the aeroplane will be that of passenger transpor- 
tation, will find encouragement “in the flight of 
Roger Sommer, the French aviator, who recently 
flew, with six passengers, from Douzy to Romilly 
and return, covering a distance of thirteen miles, 
without an accident. When we learn, from the cable 
accounts, that there was not room for all six pas- 
sengers, and that two of them “straddled the run- 
ners,” we begin to realize what hard usage a well- 
constructed aeroplane may be put to, and we get a 
hint as to its future passenger-carrying ability. 
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Sir James Dewar, F.R. 
9 


». 


Famous for His Researches in Low Temperature Phenomena 


Kincardine-on- 


— JAMES DEWAR was born at 
b Forth, Scotland, on the 20th of September, 1842, 
received his education at Dollar Academy and Edin- 


burgh University, and when twenty-nine years of age 
was married to Helen Rose, daughter of William 
tanks, Edinburgh 


He had in 1863 been appointed assistant to Sir Lyon 


Playfair, then professor of chemistry at Edinburgh 


University, from whom he received the principal part 


training, and in sum 
Ghent under the 


Kekulé, continuing 


of his chemical 1868 spent the 


mer term at the University of cele 
brated professor Friedrich August 
a research started at Edinburgh on the oxidation of 
t 


Korner theory of 


which originated the Dewar- 


1e coal-tar bases, from 


the pyridine ring. He is the author 


of numerous papers covering an unusually wide range 


of chemical and physical subjects, and is now entitled, 


among other claims, to the distinction of being the 


recognized world authority on the constitution of the 


atmosphere In 1875 he was appointed Jacksonian 


Professor of Natural Experimental Philosophy in the 


University of Cambridge, and he has occupied since 


1877 the coveted 


Profes 


highly 


post of Fullerian 


By P. F. Mottelay 


that without these peculiar vessels (called 


flasks by the 


known 


Dewar scientific world) the crowning 


achievement of obtaining hydrogen in the liquid state 
would scarcely have been possible 

In his presidential address to the British Associa- 
tion at Belfast in 1902, Prof. Dewar. makes the foilow- 
ing reference to the liquefaction of hydrogen, next to 
helium, the most elusive of all gases: “Compared with 


an equal volume of liquid air, it only one 


fifth the quantity of heat for 
other hand, its specific heat is ten times that of liquid 


requires 
vaporization; on the 


air or five times that of water It is by far 


the lightest liquid known, its density being only one 


quarter that of water It is by far the coldest 


liquid known Reduction of the pressure by 


an air pump brings down the temperature to minus 


258 deg., when the liquid becomes a solid resembling 
exhaustion is cooled 
which is the 


frozen foam, and this by further 


to minus 260 deg., or 13 deg. absolute, 
lowest steady temperature that has ever been reached 
At this rigid 


solid solidification of 


nadir of temperature, air becomes a 


inert Such cold involves the 


losing the entire two years’ aecumulation through the 


glass vacuum vessel containing the 


had 
Notwithstanding this, his researches, though as 


collapse of the 
regenerator coil, he to begin all his experiments 
anew 
yet necessarily incomplete, were such as to justify him 
in predicting the probable properties of liquid helium 
Of these, the 


would be 


important was that the liquid den 
0.14, or at 

then this 
Prof 
Leyden, who has found 0.15 as the experimental] 
Sir William Ramsay and Mr. M. W 
truth that the 
0.43. The critical 


what Sir 


most 


found about least twice that 


Since 


sity 


of liquid hydrogen prediction has 


been closely verified by Kamerlingh Onnes of 


value 
had 
density of 


Travers 


inferred with less liquid 


helium would be pressure and gen 


constants James Dewar 
boiling 
point not 
The 
Onnes 


eral order of were 


deg. absolute, 


than 5 deg. on the 


suggested, the point being 4 


and the critical more 
observations 
deg.; 


critical 


scale results of direct 


Prof 
temperature, 5% deg. C 


absolute 


nade by were Boiling point, 4% 


critical absolute; 
pressure, 2% 


One of 


atmospheres 
discoveries in 
that of 


conjune- 


Dewar's most important 


other fields was 
cordite, made in 


tion with Sir Frederick 





Chemistry in the 


sor of 


Royal Institution. lle has 
lecturer on 

Dick 
, chemist 
Agri 
well 


univer- 


besides been 
chemistry at the 
Veterinary College 
to the Highland and 
cultural Society, as 
as examiner in the 
sities of Edinburgh and 


London, and is at present 


director of the Davy 
Faraday Research Labor 
atory 

The field of work with 
which D i name is 
perhaps more closely 
linked than any other is 
that of low temperature 
researc! During the year 
IS91, on the occasion of 


the celebration of the cen 


tenary of Faraday's birth, 
he proved among other 
facts, in a singularly in 
teresting lecture at the 
Royal Institution that 
oxygen, which is known 


to be but feebly magnetic 


at ordinary temperatures, 
hecomes highly susceptible 


to magnetism when sub 
jected to minus 180 


C. He had 
tured 


deg 
previously lec 
notably on the 


‘Liquefaction of Oxygen 








lt a 


Abel, who also aided him 


in developing other ex 
plosives accepted by the 
English government for 


lention 





military purposes 
should be made of the fact 
that he was first to study 


the very important oxida 


tion products of the quin 


oline bases, and that much 
of his attention has like 
wise been given to the it 


teresting study of phos 
phorescence 


In the 
photograph Sir 


accompanying 
James 
Dewar is shown holding lu 


his hands a bulb of the 


type associated with his 
name He is of middle 
height and well built. His 


strong clear-cut, refined 


features and deep-set eves 


give him an impressive 
appearance Whether seen 
at the experimenta! table, 


on the speaker's platform, 


or in his magnificent quar 


ters at the Royal Instit 
tion, the impression hs 
conveys is one of great 


earnestness, happily com 


bining the thoughtfulness 
of the 


the dignity 


born scientist with 


and refinement 


attaching to his 


promi 





nent associations and very 





on the “Chemical Actions 
of Liquid Oxygen,” and on 
the “Production of Oxy- 


gen in the Solid State,” Photograph by E. O, Hoppé. 


and these papers were 


rapidly followed by others, 


among which should be singled out those on the 


“Spectrum of Liquid Oxygen,” on “Liquid Atmos 


Pheric Air,” on * Liquid Nitrogen,” on the “Electrical 
Resistance and Thermo-Electric Powers of Pure 
Metals, Alloys, and Non-Metals at the Boiling Point 
of Oxygen and of Liquid Air,” on “Electric and 


Magnetic Researches at Low Temperatures,” and on 


Fluorine.” In the produc- 
liquid he 


Moissan 


the * Properties of 
tion of the 
lunction 


Liquid 


last-mentioned worked in con- 


with Prof. H 
It was for his 


investigations of the properties of 


matter at lowest temperatures that the Rumford 
medal was presented to nim in 1894 by the Royal 
Society, whose president at the time remarked that 
Prof. Dewar had displayed throughout his researches 


not only marvelous skill and fertility of resource, but 
also great courage, and that he had not 
eeded in preparing large quantities of liquid 
OXygen, but that he 
jacketed vessels, 
atmospheric 


personal 
alone su 


had, by his device of vacuum- 


been able to store the liquid under 
and thus 
Friday 


Dewar 


pressure during long intervals 


to use it as a cooling agent During his last 
ture of the 


explained how, with the aid of charcoal, he had been 


evening | 1906 season, Sir James 


able t« ake these vacuum-jacketed vessels out of 
light m like copper, nickel, brass, etc., instead 
of the brittle glass hitherto employed, It is now 


Sir James Dewar, F.R.S. 


every gaseous substance but one (helium) that is at 


present known to the chemist As we 
proach the 


to be nearing what 


zero point of absolute temperature, ve 


seem I can only call the death of 


matter . . Its existence has long been indicated 
by the regularly diminishing volumes of gases and the 
gradual falling off in the offered by 
metals to the passage through them of electricity un 

The 
through the use 


resistance pure 


der increasing degrees of cold liquefac 


tion of oxygen and air was achieved 
enabled 


of liquid ethylene as a cooling agent, which 


a temperature of minus 140 deg. to be maintained by 


its steady evaporation in vacuo Liquid oxygen is 
markedly magnetic, comparing with iron in this 
respect in about the ratio of 1 to 1,000. It is a non 
conductor of electricity, and an induction coil which 


would give a long spark in the air, failed to pierce a 
layer of liquid oxygen one-tenth of a millimeter thick.’ 

The made at the Belfast meeting 
now, of course, have to be modified by 
helium, 
“Studies in 


remarks would 
reason of the 
as whown in Sir 
High 
(1909) 


made with 
(1907), 


progress since 


James's Vacua and 
Helium at 
of Helium 
dentally explained the very process of obtaining 
hellum from gas given off by the King’s Well at 


Bath, and alluded to the fact that, in consequence of 


papers 
and “Problems 


Radium.” In the first-named, he inci 


Low Temperatures” 
and 


slow 


attractive home surround 

ings A strongly ind 

vidual tamp is given to 
these itter by a ealth of the very rarest pictus 
eng! ings, Benvenuto carvings tapestries, scarce 
books bound Ii the most sumptuous fashion, et¢ 
which he and Lady Dewar have collected in the 
course of their travels 


Sir James Dewar's delivery in public is most exce! 


lent, and a certain charm is added to his welil-modu 


lated 
still 


voice by a touch of the Scotch accent which he 
The 


reports shows great care and precise method 


retains preparation of his lectures and 
Indeed 
propensity for a 
and 


presentation 


were it not for this, and his 
figures, 


happy 


co-ordination of facts, deductions he 
forceful, 


he always appears to 


logical, convincing with which 


impress his hearers, would be 
realized, it is not an 


treating of the 


impossible As can be easily 
task, 
jects he has dealt with, to adapt to the comprehension 
of the 

hitherto 
attention 


easy when abstruse sub 


very 


masses the results of explorations made in 


unknown paths such as we have called to 


His success has’ been so marked, so extraordinary 
of such mankind, that we 
days may be spared 


benefit to must all wish 


many more him to enhance, as 


he surely will, the admirable work he has already 
accomplished, leading him to disclose many more 
of the valuable secrets that Nature guards 99 
jealously, 
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The First Flight from Shore to Ship 


How Ely Flew from Selfridge Field Across Country and Landed on the U. 


_ mentioned in our last issue, Kugens 
4 Ely mad the first attempt to |! 


thereon on th 18th inst The phot 
graphs reproduced here th sl I 
Curtiss biplane just as it as about 
aligut upon the pecial plat 1 and 
after it had alighted nd va being 
brougbt to rest y a core of rope 
stretched acro the platform above the 
two rail which in its entire length 
These rop were attached to sand bags 
at each end, and they were found to act 
as an ficient brake in checking th 
momentum of the machine Although 
Ely had floats fitted beneath the lower 
plane on each side of the center section 
thi provea | ~ an unnecessary pre 
caution He made the flight to the 
Pennsylvania which was anchored 
amid the dense shipping in San Fran 
cisco Ray, in 13 minutes, and arrived 
upon the warship at three minutes before 
11 \ M Ir flying the 12 miles from 
Selfridge field, 1 had risen to a height 
of 2,000 feet and passed over the San 
Bruno mountains. Soon after the start 
Ely was pied by the sailors in the 
figliting tops of the warship, a tiny speck 


above the icuntains The speck gre 


iarger as it rapidly approached and the 


surfaces of he biplane were outlined 
against the sky As it neared th 
harbor Ely’s air craft descended rapidly 


until, when he fl West Vir 


ginia” and the other smaller vessels, he 


ew over the 


was only 150 to 200 feet in the air At 
just the right moment he shut off his 
motor and glided down to the platform 


on the tern of the “Pennsylvania.” He 


struck this 127-foot platform 25 feet 


from its oute nd, which sloped down 
ward 4 feet in 10 
After a 
br} 
I 


an hour, | 


reception or shipboard la_ ing 
from the veesel 


flew 


y started 


without any difficulty and back to 


the aviation field again in 13 minutes. 


Thus was accomplished the first round 


trip flight from shore to ship. Ely had 
previously flown from ship to shore in 
Hampton Roads last November. In both 


instances he won a prize of $500 offered 
by the U. 8S. Aeronautical Reserve His 
excellent flights have increased interest 
in the aeropiane for naval use and will 
no .doubt help in getting through Con 


rreas the 


ippropriation of $25,000 re 


cently asked for by Secretary of the 


experiments in aviation 


The suecess of Glenn Curtiss in 


rising 


from the surface of the water in his 


machine mounted on floats at San Diego 


will 


help 
Navy 


also 


the 


on the 26th of January, 


along the cause of aviation in 


Recent Fatal Accidents with 

Monoplanes 

OST remarkable is the photograph 
M reproduced on this 


page of an An 


toinette monopiane living to the ground 
with its wings breaking off in midai: 
This accident, which cost two lives, o« 
eurred on December Sth, at Issy-les 


Moulineux, just as Laffont, the chief pilot 


of the Antoinette firm, was about to start 
for Brussels with Senor Pola, a young 
Spaniard, who accompanied him as pas 
senger There was a treacherous wind 


blowing at the time, but this was not 


ufficiently strong to prevent a flight with 


an Antoinette monoplane, which is noted 
for its ability to fly in the heaviest winds 
Almost from the tar however, the 
aviator had difficulty in negotiating the 
and irregular gust while the 
higher he went the worse seemed to be 
the trouble in which he found himself 
He made three circuit of the field be 
fore crossing the starting line, and he 
had just started on |! fourth cirenit 
when nonoplar caught 
11 ‘ Thi the l 
plinged and rea ! 
wi . P } 
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The fatal dive of Laffont’s Antoinette monoplane, showing the wing 
breaking away. Two men were killed, 
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Ely’s biplane coming to rest on the special platform. 
pes stretched across between sand bags checked the forward movement of the biplane 
without shock or jar 
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Aviator Ely about to alight upon the “ Pennsylvania’’ after a 12-mile flight. 


S. S. ‘‘ Pennsylvania ”’ 


Laffont had apparently got control again, 
wing broke away and in a final 
plunge the aeroplane was completely de- 
molished and the aviator and his com- 
panion instantly killed. 

As in the cases of Wachter and Chavez 
(the former on an Antoinette and the 
latter on a Blériot) a wing broke at the 
a swift descent. Apparently the 
sudden strain brought the wing 
guys when a long swift descent was sud- 
checked, taxed these to the break- 
ing point. After Wachter’s accident at 
the Rheims meet last summer the 
makers of the Antoinette monoplane 
strengthened the steel-rod guys and 
added an extra one, but these guys still 
had the weak point of being in two parts, 
the which threaded and 
connected by a turnbuckle. The threaded 
much 

had 
inch, and 
threads stripped 


one 


end of 
upon 


denly 


ends of were 


naturally 
which 


part of the rods was 


weaker than the remainder, 
from 4% to % 
in all the 
and the guys broke under the strains to 
which they were submitted. 

Another 


December 


a diameter of 
probability 


aviator who lost his life on 
26th in an accident with a 
Blériot monoplane was the Italian Picolo. 
been 
flying 
bad 


His accicent, which is said to have 


due to the motor stopping when 


in a strong wind, resulted in a 


smash and such injuries to Pic 
olo that he died the next day. 

Lieut. Caumont, one of the best French 
military aviators, life in 
testing a Nieuport monoplane on Decem- 
ber 30th. Before ascending Lieut. Cau 
mont complained that the control levers 


severe 


also lost his 


did not work easily enough, but being as 
sured by the constructor that they were 
all right, he took his chances and made 
a good flight of about 10 minutes dura- 
Finally something jammed in 
connection with the controls; the 
chine tipped to an alarming degree and 
slid sideways to the ground. The of 
ficer had both legs broken and was so 
badly injured internally that he died in 
a few hours. 

Finally, on the last day of the old 
year, our best and most fearless aviator 


tion. 
ma- 


-John B. Moisant—was pitched head- 
long from his Blériot while descending 
near New Orleans. Mr. Elmer A. 
Sperry, an eminent electrical engineer 
of New York city, has put forth the 
theory that Moisant’s accident was 
caused by gyroscopic force, which so 


tilted his machine from the 


sharp angle of about 60 degrees at which 


suddenly 


it was descending to one of 90 degrees 
or more, that the aviator was taken un- 
shot out of his monoplane 
Mr. Sperry points out 


awares and 
with great force. 
that, supposing the propeller to have a 
weight of about 35 pounds and to be re- 
volving at 1,000 revolutions per minute, 


and also taking into account the re- 
volving cylinders of the Gnome motor, 
it was only necessary that there be a 


pressure of 48 pounds more against the 
front of one of the wings at a distance 
of 8 feet from the body of the mono- 
plane, than against the other, in order 
to produce a strong gyroscopic force of 
1,654 pound-feet that would tend to turn 
the machine forward through an arc of 
120 degrees in a second. Such a slight 
difference in pressure against the wings 
could easily be set up by a slight move- 
ment of the vertical rudder or by the 
machine striking one of the so-called 
“air-holes”’ that are said to be so numer- 
ous. Mr. Sperry believes that the use 
of a single revolving-cylinder motor and 
propeller is very dangerous on account 
of the ‘gyroscopic forces developed. 

Just what actually occurred, no one 
will probably ever be able to tell. When 
a flying machine which has been crippled 
reaches the ground, it is such a tangled 


mass of splintered wood and _ twisted 
metal that we must depend upon eye 
witnesses for what actually happened. 
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Andrew Carnegie founded the 

Carnegie Washington, a scientific 
bureau without a parallel in the world. A few weeks 
ago he added ten million dollars to the original ten 
million given at the time of the institution’s founda- 
tion, and to the five million given since then. The 
total is a larger sum than most of us can conceive. 
An endowment of twenty-five million dollars means 
an income to the institution of $2.37% for every min- 
ute of the year, day and night, Sundays and holidays 
included. And all for Science! 

There are two types of mind that marvel at this 
vast sum, and then wonder that good money should 
be spent apparently so recklessly. Two types of peome 
there are who do not quite see the use of it. There 
are those who are oppressed by the conscious- 
ness of so much suffering of all kinds that is in crying 
need of relief, those who see poverty and sickness and 


INE years ago Mr. 
Institution at 


the mental misery that follow in their train, the dis- 
tress that is caused by moral sickness too, and who 
know how hard it is to abate a fraction of it all 


those who see in a large, round 
in the way of food 
and shoes and medicines and comforts and 
And then there are those who flatter 


without the means; 
sum of money great 
and fuel 
opportunities. 


possibilities 


themselves that they are “practical” and have no 
need for theory, those to whom theory means just 
the impracticable and the ineffectual. To both of 


classes science means a certain intellectual 


these 











The Administration Building. 


luxuriousness, something very nice if we can afford 
it, but not to be considered as long as there are “real” 


needs pressing for solution. 


THE PRACTICAL GOOD TO BE DERIVED. 


Without denying the existence of dire distress that 
is in large measure susceptible to relief with the aid 
without minimizing the import- 
endowment 


of ample funds, and 
ance of producing “practical” 
of science may be justified even to the bleeding heart 
and the busy hand. Modern society has passed so 
rapidly from the state of individual and hand produc- 
tion to the state of factory and machine production, 
that some of us have not had time to adjust ourselves 
to the new modes of life and of labor, and to tear 
ourselves away from the traditional modes of thought 
that went with the old forms of production. The 
mode of life characteristic of the present is the urban 
mode. The mode of work that is characteristic of 
the present is the factory mode—the division of labor 
with technical direction and correlation. The mode 
of thought that is characteristic of the present is the 
scientific mode. 

Now city life implies conditions of communication, 
of transportation, of transit, of housing, and of sanita- 
tion that are vastly more complex than the genera- 
tion of our civil war veterans ever dreamt of. The 
method of the factory implies a comprehensive devel- 
opment of the technology of production which is a 


results, the 


tremendous advance over what was even thinkable tw 

generations ago. And the technology of our urban 
mode of life and the technology of our modern mode 
of producing raw materials as well as finished articies 
rest upon a foundation of knowledge—scientific know! 
edge, knowledge that has been slowly acquired through 
the systematic efforts of the investigator. “Technol 
ogy,” it has been well said, “is a by-product of sci 
ence.” And that is strictly true I 
hits upon a useful combination of materials by acci 
dent; in some occupations the rule of thumb still ob 
tains. But the great body of our technical knowledge 
the great body of those complex operations that dis 
tinguish human action of to-day from that of all past 


times, has resulted from a deliberate application of 


Occasionally a m 


principles worked out in the laboratory or 
The method of hit-and-miss must give way 
merely be 


scientific 
the field 
to the method of certain knowledge, not 
cause we are competing with other nations in th: 
“markets of the world,” and must perforce eliminat 
from our industries waste and inefficiency. The san 
need would to-morrow if by 
were completely withdrawn from 

The hit-and-miss method must give way be 
conscious of the 


exist some means wi 


‘ 


economic compet! 


tion. CAURe 
mankind is becoming very rapidly 
value and possibilities of human living, and Is becom 
ing accordingly resentful of everything that is wasté 
ful of human life and human effort. And the hit-and 


miss method can be eliminated only as fast as we 


























The 60-inch reflecting telescope of the 
Mount Wilson Observatory. 


The ‘‘Carnegie,”’ a non- 
magnetic ship. 


First section of the 150-foot tower telescope of 


Mount Wilson. 
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ave scient knowledge to take its place If there 
are diseases to conquer, we shall conquer them whe 
ur knowledge of the intimate behavior of proto 
plasm, in its marvelously varied manifestations 


} } 
reached 


i certain stage If we are not yet al 


raise on our cultivated acres sufficient wheat and woo 


and corn and beef to feed the hungry and | ( 
the naked shall be able to do so wher ve kno 
enough ibout chromosomes ind biotype and other 
things with queer-sounding name If we are awa 
of the danger of a rapidly diminishing fuel 

we shall be set at ease by tudies of sun-spot and 
wave-motion and other theoretica problems It 
suffer from the misery of poverty and ineptitude, we 
may not get lief of a permanent kind by distributing 
the millions of the millionaires, but we are more likely 
to find a i jut by getting first the products of some 
psychologica iboratory or of some vast investiga 


tion jin anti netry, or other “unpractical” studies 


THE ENCOURAGEMENT OF NEW RESEARCHES 


It is ver ignificant that the earlier endowments 
of acientific research were confined to assisting phys 
ical sclences It is not to be supposed that all the 


prompted these gifts were so 


men whose generosity 


2 


calculating as to select the physical sciences fi 





cial favor because of their more direct applica 


to industry Men like Thompson and Tyndall at any 
rate wet themselves scientists and valued research 
for its own sake,” as the saying is, however it may 
have been with men ‘like Smithson or Franklin. The 
endowment of astronomical research appeared very 


early in this country, when the question of economic 


entirely out of the question But astron 


returns were 


omy as an object of university study had a traditional 


claim upon those who were inclined to gi naterial 


iid to higher education; and the physical sciences 


established their claim simply by producing results 


The interesting thing about these more recent endow 
ments is the fact that biological and social sciences 


are getting for the first time an opportunity to 


receive a free development with the aid of large funds 


And if this period of biological research shall be found 
in later age to coincide with a large development of 
man'a mastery of the living forces of nature, it will 
not be because Mr. Carnegie had a shrewd suspicion 
that the facts about the “Induction of Fasciatior or 
about “Fossil “ycads” could be turned to account In 
increasing the wealth of the nation. But Mr. Carnegie 
ind Mr. Roekefeil and Mr. Phipps and Mr. Crock 

and many others who have shown more kill the 
arts of commerce and finance than in the arts of tl 

laboratory or ef the observatory. have come to believ 

that somehow or other scientific research worth 


what it costs—-though the cost is high. In a way ve 
have now reached a point at which science seems to 
be a by-product of finance or tndustry; but ir li 
this is only a loan, and it will be repaid a hundred 
fold 

We must ali come to realize that for modern society 
science is a vital necessity For advancing s 
ther are needed two factors: free men and special 
facilities in the way of equipment H tofo! n t 
of our science research has been carried o1 iniver 
sities The constant demands that the niversit 
have been making for more and evet money 


were made because of the great expense of research 


than because of the expense of teaching The 





rapid increase in the endowments for scientific re- 
earch as well as in the number of institutions devoted 
especially or exclusively to research has raised the 
question of whether the universities should not be 
entirely divorced from this function and left free to 
devote themselves to teaching On the one hand is 
obtained from 


effort On the 


the fact of increased efficiency to be 
specialization and concentration of 
other hand are the needs of the universities for men 
who can teach from direct and intimate contact with 
knowledge in the proc 


th living tream of new 


if mannfacture, so to speak. There can hardiy be any 





question that science teaching is most effective in 


the hands of men who are interested in research 
other things being equal But not only in the inter 
ests of the universities, but also in the interests of 
the advancement of science, it is desirable that re 
earch be not banished from the teaching institutions 
In the first place, it takes an investigator to recog 
work; and 


nize the special ability for this special 


we must depend upon the universities to find ou 


scientists for us. If the university men devote them 


selves to teaching exclusively, they will not find these 
potential scientists for wus In the second place 
the selentist himself needs, at least occasionally, the 





inspiration and stimulus that comes only from contact 


with younger nds While it is desirable to free 
the man’ who us tl ire gift of. discovering the 
light as far a ssi n the drudgery and routine 
connected t most teachil ositions, it is not desir 
ible te ‘ ’ ! f the stream ef 
yout free hit ty of analyzing 


his vn work sufficiently te to give to the 
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tudent in intelligible account of what he is doing 
There is still another point at which the specialized 
nstitution may carry danger. In the universities the 
nvestigator has been for the most part free to take 
ywn gait and follow his own inspiration This 
ndeed is the 


criticism made ageinst university ad- 


stration in the latest bulletin of the Carnegie 
Foundation for the Advancement of Teaching (which 
has no connection whatever with the other institu 
ion; for Mr. Carnegie does not let his right hand 
In the special 


the plans 


know what the left hand is doing) 
institution the worker may be limited by 
of the administration and the necessity for making 
a report on a fixed date. We need to guard against 
wastefulness and inefficiency; but the mind of the 
investigator may balk at a programme, and that is 
vasteful too ‘ 

Finally this thought occurs to me Science is a 
necessity of life for society. To produce it we need 
men of special ability and certain opportunities. To 
et it, we wealthy 


depend upor the generosity of 


oinciding with their wisdom to recognize the 
desirability of subsidizing other men who have the 
ability to do the work In the case of other needs 
of which society has become conscious, we have sim- 
ply bought our own supplies We do not wait for 
the generosity of wealthy men to clean our streets or 
to take our census or to carry our mails But that 
may simply mean that we have not grown in social 
consciousness as rapidly in one direction as we have 
in some others 


THE ORGANIZATION OF THE INSTITUTION 


The administration of the institution is in the hands 
of a Board of Trustees, who elect a president by bal 
lot. The latter holds his office during the pleasure of 
the Board, and is the chief executive of the institution. 
The details of management are entrusted to an ex 
ecutive committee and a finance committee, who have 
control of the distribution of funds to defray current 
expenses and for endowment of individual research. 


rhe plan which has been adopted by the Institution 
is to establish centers in different parts of the States, 
wccording to the locality best adapted for the particu 
n view. The number of such 


lar line of work taken 
enter and the variety of work carried on by them 
is, even at the present time, very considerable and 
will no doubt be further increased in the future. To 
give some idea of the nature and scope of the work 
here only very briefly pick out a 
fe of the most salient features. 

The Department of Botanical Research is located at 
Tucson, Arizona, and is under the guidance of Dr. D 
T. MeDougal. The object of this choice of location was 
ure as far as possible the simplest conditions 

plant life, such as they are presented in a com 
paratively desert climate Among the subjects in- 
ated we find such topics as The Climatology of 
American Evaporation and Soil Moisture; 
Conditions of Parasitism; Acclimitization; Root Habits 





Deserts: 


of Desert Plants; etc 

Following the order of arrangement of the Year Book 
of 1910 ied by the Institution, we may next mention 
work of the Department of Economics and 
Department is headed by Prof. Henry 
W. Farman, of Yale 

published from this center within the past 
number dealing with such matters as The Chi 


University Among the mono 
graphs 
are a 
nese Immigration; The German Element in the United 
States various topics Relating to Agriculture and 
Forestry; the Mining of the Precious Metals; Manu- 
facture, Transportation, Domestic and Foreign; Money 
and Banking; the Labor Movement; Social Legislation; 
ete The immense importance of studies of this kind 
will be obvious even to those whose calling in life is 
most remote from the fields of pure science 

At Cold Spring Harbor, Long Island, is situated a 
Department which perhaps represents one of the most 
modern phases in Experimental Science, the Depart- 
ment of Experimental Evolution. The character of 
these researches might be said to be novei in regard to 
While it is true that from the very 
work, experimental : methods 


two features 
start, in Darwin’s own 
took a prominent position, yet for many years past, 
and until very recently, the study of evolution was 
based rather on the observation of existing’ material, 
than on any attempt to modify by experiment in a 
definite and predetermined manner selected examples 
of biological material The extension of such experi- 
mental methods to the biological sciences on a large 
scale is a comparatively recent development, and is 
approximately contemporaneous with the rise of the 
second characteristic feature referred to above, namely 
the introduction of the quantative methods of investi- 
gation into biological study. The work at Cold Spring 
Harbor is under the able direction of Prof. C. D. 
Davenport, and covers various investigations relating 
to heredity in animals, plants and man 


Located in a suburb of Washington is the Geo 


Arthur 
name implies the function of this 


physical Laboratory under the direction of D1 
L. Day As the 
Department is to investigate the physica: phenomena 
involved in the genesis and past and present history 
of the earth’s crust. The work here has involved 
a great deal of preliminary investigation of a purely 
physical character, such as the establishment of a 
satisfactory high temperature scale, to which refer- 
ence could be made in subsequent work of investigat- 
ing phenomena associated with the high temperatures 
at which certain components of the earth’s crust orig- 
inated 

It is impossible to describe in detail, within the 
compass of such a short review as our present re- 
trictions permit, all the Departments and Phases of 
work which come within the scope of the Institution. 
We must be satisfied with a very brief note, almost 
enumeration, of the réfmaining Departments. The De- 
partment of Historical Research has investigated and 
placed on record the most important sources and 
archives at home and abroad which contain material 
relating to’ the history of the United States. The 
Department of Marine Biology, situated at Tortugas, 
Florida, has carried out a number of biological re- 
searches upon various Marine forms. There is a De- 
Meridian 
Dudley Observatory at Albany, New 


partment of Astronomy, the headquarters 
of whieh is the 
York, and whose main work hitherto has been spent 
in the preparation of a general catalogue of the stars. 
At Mount. Wilson is the famous Observatory under the 
guidance of Prof. George E. Hale, devoted to the study 
of solar‘ phenomena 

The Chemistry and Physics of Nutrition form the 
subject of study at the Nutrition Laboratory at Boston, 
Mass., whose director is Francis G. benedict. The 
work has consisted largely in the stuay of metabolism 
in man under various conditions of health and disease. 

The last Department which we shall mention is one, 
the basis of operation of which cannot be sa:d to be 
located at any one place, inasmuch as many of the 
observations are made on board of a special sailing 
vessel which has been christened after the founder 
which is 
effects, to 


of the University, the “Carnegie,” and 


specially designed free from magnetic 


serve as the laboratory in which are being collected 
the data required for a general magnetic survey. This 
work is under the care of Dr. L, A. Bauer. 

One n hardly fort sanguine estimate of the 
possibilities of benefits to be derived by our generation 
after us from the systematic 
At the present day 


and those who come 
endowment of scientific research. 
probably no thoughtful man is disposed to question 


l science to the community, so long as 


the value of 
merely general principles are mentioned It is only 


when some specific problem is referred to that we 


often hear the impatient question, “What is the use 
of such work?” The man who asks such a question 
his own 


is usually forgetful of the fact that he has it 
mind admitted the truth of the general principle of 
utility and is merely unable in this particular instance 
to follow out for himself the complicated network of 
problem is linked 


ireads by which some one particula 
with the infinity of natural phenomena, the proper 


inderstanding of which is so essential for our mastery 


yver nature, and for our very life. 


The Mail-handling System at the New 
Pennsylvania Railroad Station, 
New York City 
By Joseph B. Baker 
\,N Saturday, November 27th, 1910, the Pennsyl 
( vania Railroad in New York city, which had 
been operating partly via Hudson River ferries and 
partly by electric tunnel trains running through the 
twin. Hudson River and East River tubes to its new 
station in Manhattan, took up the full service at the 
new terminal. This change required the inauguration 
of a special post office of adequate size and equip- 
ment, and a new building 375 feet square, designed 
by the architects of the station (McKim, Mead & 
White) is being erected by the government on a site 
west of the station on Eighth Avenue and extending 
from 3ist to 33rd Street and about half way from 
Eighth to Ninth Avenue Both buildings overarch 
the cut that extends between the tunnel openings, and 
the handling of arriving and departing mail on the 
tunnel ‘trackage, far below the street level, has re- 
quired the installation of an ingenious and elaborate 

mechanical system 

A. private street runs along the west side of the Post 
Office building, giving entrance from 31st and 33rd 
Streets to the partly completed’ westerly portion of the 
building. This temporary structure, which is now in 
use in connection with the new railroad station, is de 
signed with an inner covered driveway 300 feet long 
and 32 feet wide and a mailing floor two feet above 
the street level, 312 feet long and 35 feet wide, for 








ee eee 








_ 
7 


—_— 








— 


i RD 











—_—— 


February 4, 1911 


SCIENTIFIC AMERICAN 


lil 





—_— 


loading and unloading mail wagons. The arrange- 
ments comprise a large trucking plaza, and offices for 
a considerable force of postal employees. Between 
the mailing floor and the platforms on the track level 
is a basement level, with ample space for a complete 
railway mail post-office equipment; and at the track 
level are four platforms and six tracks set apart for 
the mail service, making provision for twenty-six mail 
cars at a time. 

Outgoing mail may be delivered to trains on the 
underground trackage, and incoming mail received via 
a 12-foot wide motor-truck subway running for a dis- 
tance of nearly 1,000 feet east and west along the 
track, with transverse branches. Mail arriving at the 
Post Office in wagons is sent down to the basement and 
track levels and to the subway by spiral chutes or 
by plunger elevators. A large number of motor 
trucks, of 4,000 pounds capacity, has been provided, 
and the elevators are of sufficient size and capacity to 
raise and lower the loaded trucks between the dif- 
ferent levels 

These facilities, however, although ample for the al- 
lotted traffic of a good sized modern railroad station, 
are not adequate to handle the enormous quantities of 
mai] which arrive at and depart from this vast term- 
inal. Over forty per cent of the entire weight of 
mail entering and leaving New York city is carried 
over the lines of the Pennsylvania Railroad, between 
250 and 300 tons of mail being handled daily, com- 
prised in 12,000 to 16,000 pouches weighing from a 
few pounds to 300 pounds apiece. This concentrated 
mass of mail must be handled with extraordinary 
dispatch in connection with trains moving quickly in 
and out of a trackage network situated fifty feet under 
ground The problem was presented of devising a 
mechanism which must be not only thoroughly reli- 
able and of ample capacity for the work, and so de- 
signed as to fit into an underground space cramped 
in the nature of things by the building structure it- 
self, but must also be free from all possibility of 
causing delay to train movements or interfering with 
lines of sight on signals. In other words, the task was 
to install a complex machine for executing one of the 
primary functions of a railroad station—mail handling 
—in waste underground space that had already been 
reduced to the lowest practicable amount by the un- 
alterable plans of the architects of this unique build- 
ing. This problem, in which the Post Office Depart- 
ment was so vitally interested, was intrusted to a me- 
already demonstrated 
special ability and resourcefulness in government work 
in the Treasury Department, Mr. Woodwell, of the 
firm of L. B. Marks & J. E. Woodwell, consulting en- 
gineers, New York city. His svlution, a most remark- 


chanical engineer who had 


able one in departing almost entirely from conven- 
tional methods, by reason of the inflexible restric- 
tion above referred to, has proved a success in the un- 
interrupted facility with which the mails have been 
handled from the start. The electric-motor operated 
apparatus for handling the outgoing mail was put into 
motion coincidentally with the epening of the new 
railroad station, and worked without a hitch, thus 
demonstrating on the first test the capacity, speed and 
smooth working of the machinery. To the writer 
the achievement seemed so clearly an expression of an 
individuality—that of an engineer of the modern type 
—that information in regard to the work was sought 
in a personal interview with Mr. Woodwell, and the 
unique methods and devices employed were made clear 
by the following explanation of the system as a whole 
divided into two distinct parts for handling outgoing 
and incoming mail respectively. The theater of action 
is in the lower part of the Post Office building and is 
set on three main stages, viz., at the surface and at two 
different underground levels These are the street 
level, with the mailing floor about two feet above it; 
the basement fitted up as a Post Office, and duplicat- 
ing the interior equipment of a group of standard 
R. P. O. cars, and the track level, on which the mail 
cars stand on their six tracks adjacent to the four 
Separate platforms. 

The outgoing mail, constituting 80 per cent of the 
total tonnage, is handled by an elaborate equipment 
for vertical and horizontal transportation of the 
Pouches. Spiral gravity chutes aré provided to serve 
each of the track platforms. The chutes terminating 
at the two “island platforms” (Nos. 13 and 14) are 
double spirals, commencing at the basement and ex- 
tending downward to the level of a system of elec- 
trie motor operated belt conveyers installed at a 
point midway between the basement and the platform. 
At this point each chute discharges upon either of 
two conveyer belts, one of which runs eastward and 
the other westward. A “tripper” and spout, running 
on a third rail, serves to discharge the pouches from 
each belt into the waiting cars standing on either side 
of either platform. To make this clear, consider the 
delivery of mail to a train standing on track 22, 
Platform 13. At the chute entrance in the basement 
the pouches, dumped into the chute compartment lead- 


ing to the west belt, are carried along on the latter 
until they reach the tripper mechanism, consisting of 
a set of idler pulleys through which the conveyer 
belt runs and which may be placed at any point on 
the travel of the belt by the car man handling the 
loading. The tripper is mounted on a carriage made 
self-propelling by an electric motor with gearing, 
clutches, and control levers and pedals, so that it may 
readily be brought to a point opposite the door of the 
mail car. One of the idlers is so arranged above the 
plane of the traveling belt that a pouch traveling 
along on the belt on reaching the idler is caused to 
ride up over the idler and on to a deflecting guide and 
so into a delivery spout attached to the tripper. The 
only manual operation therefore is the setting of the 
motor-propelled tripper and the inserting of its spout 
into the door of the car; when this is done the stream 
of pouches pours in at the door of the car, there to 
be stowed away by the car man. Two of the plat 
forms are curved, which necessitated the installation 
of two conveyer belts in series for each of these plat- 
forms, with a special device for transferring the 
pouches from one belt to the other. 

By using both compartments of this double chute, 
delivering to the east and west belts at once, four 
cars can be loaded simultaneously on the two tracks 
bounding this platform (No. 13). The trippers are 
shifted along from car to car upon signals between 
the chute entrance on the upper level and the car 
man. Should the conveyers be out of service, the 
pouches emerging from the chute compartments can 
be delivered direct to the platform and handled from 
that point by hand trucks. 

There are four systems of these spiral chutes in 
all. The north chute has three entrance openings on 
the mailing floor, one leading to the basement and the 
other two having openings in the basement also and 
going to the track level, where they deliver on the 
east and west conveyer belts installed over platform 
8. The south chute is a quadruple one leading to 
platform 4 and having the same layout as the north 
chute just referred to, but having in addition a com- 
partment leading from the mailing floor direct to the 
trucking subway. In the design of the spiral chutes, 
on account of the restrictions of head room and struc- 
tural conditions, it was necessary to make numerous 
offsets of straight and curved slides and to employ 
changes in pitch of the spiral, baffle plates, and ve- 
verse curves; the solution of the problem being ren- 
dered more difficult by the wide variation of the load, 
ranging from the small, nearly empty canvas pouch to 
a 300-pound bag filled with periodicals. Experiment 
has shown that the time of arrival of a single letter 
and of a 300-pound pouch at the bottom of the chutes 
is approximately the same. 

The several direct chutes installed in addition to 
the spiral chutes are of parabolic form, securing the 
maximum speed of descent of the pouches, yet de- 
livering the latter with the minimum of velocity at 
arrival. ; 

For the conveyer belts, about half a mile of the 
best rubber belting—five-ply canvas of long-fiber cot- 
ton impregnated and covered with rubber on both 
sides—is used. The use of ball-bearing rollers to 
support the belts minimizes wear, and eliminates all 
“field repairs” by enabling all wearing parts to be re- 
placed without delay by duplicate interchangeable 
parts. 

Four plunger elevators, operating between the dif- 
ferent levels, can be used for lowering outgoing mail 
in emergencies, but their regular use is for lowering 
pouches of registered mail and for lifting incoming 
pouches. 

For handling the incoming mail, one of the track 
platforms (No. 4) has an underground conveyer- 
two belts leading from east and west—delivering to a 
bucket elevator installed at an intermediate point. 
“Loading stations” spaced short distances apart are 
provided, having trap-door openings in the floor, 
through which the pouches are thrown from arriving 
mail cars to be received on a moving belt. The de- 
sign of this co-ordinated conveyer and elevator equip- 
ment was one of the difficult special problems of this 
handling system. The buckets of the elevator pick up 
the pouches as they come to it from the belt, and it 
is necessary to eliminate all possibility of crushing or 
injuring a pouch, or deranging the apparatus, at the 
transfer point between belt and elevator. To insure 
this safe handling each pouch must be transferred 
from the belt to the elevator at the right instant for 
one of the buckets to receive it. This object has been 
accomplished, first, by operating the whole conveyer 
and elevator system from a common electric motor 
installed at the top of the elevator shaft, and second, 
by applying a time-interval operation to the receiving 
of the pouches on the belt itself. When a pouch is 
thrown into the opening of a loading station it lands, 
not on the belt directly, but on a shelf above the belt. 
From this intermediate receptacle the pouch is auto- 
matically pushed at the right moment on to the belt 


The time of this deposit on the car- 
distant 


running beneath. 
rier is controlled by the movement of the 
bucket elevator, through the medium of compressed air 
in piping connecting with a differential piston mechan 
ism which moves the pusher back and forth; the 
buckets as they approach the delivery point of the 
belt, by operating a compressed air valve included in 
this piping, cause the pusher to operate at just the 
right moment. An interlocking mechanism incorpor- 
ated with the loading levers of the stations prevents 
conflict of delivery of pouches from the two paris of 
the belt. When one belt is working the other is out 
of operation. The bucket elevator can handle 1,200 
bags an hour. 

In the annexed pictorial view almost the full activity 
of the different mechanisms may be traced. The pri- 
vate street at the ground level and the common motor 
for the bucket elevator and underground conveyer ap- 
pear at the top of the view. Outgoing pouches are 
being dumped in the spiral chute leading from the 
Post Office in the basement to platform 13, and are 
being loaded in a car on track 22 standing at this piat- 
form. The other overhead conveyer over platform 14 
is also well shown. In the middle of the view is a 
motor truck standing on platform 14, which is at the 
door of one of the plunger elevators. At the extreme 
right is the south spiral chute in operation, and be- 
hind the same, incoming mail is being received on the 
basement level, delivered by the bucket elevator from 
the belt running under platform 4. The train which 
brought this mail is standing on track 8 in the back- 
ground, and underneath may be seen the 22-foot high 
motor truck subway. 


Freak Shadows in Oil 


By J. Mayne Baltimore 


N the crude oil producing regions in California there 
are scores of iarge ponds of this material. After 
being pumped to the surface, the petroleum is emptied 
into depressions in the earth, where it remains for 
a time. Later the crude oi! is placed in barreis, 
large metal cans, or else in big reservoirs. These oi! 
ponds are known as “sump holes.” 

There is one very peculiar thing about these “sump 
holes,” and that is in the way of producing what are 
known as “freak shadows.” These are real shadows, 
but, notwithstanding this fact, they are decidedly 
“freaky.” If the sun is brightly shining and a per- 
son stands for a few moments on the margin of the 
“sump hole,” so that his shadow falls on the surface 
of the petroleum, and he then quickly changes his po- 
sition, the dim shadow remains just where it was 
originally cast. In other words, the “shadow does not 
follow the substance.” 

This may seem like a paradox, but it is true. The 
instant a person shifts his position his shadow is 
again cast in a new place, yet the former shadow re 
mains unchanged. The longer a person stands in one 
particular spot, the longer will the former shadow be 
visible. 

Hundreds of experiments have been made aiong 
these lines, and every time the same results have been 
produced. The simple explanation for this phe 
nomenon is that under the hot sun gas is being con- 
stantly generated down in the body of the petroleum, 
and it rises to the surface in the form of little, minute 
bubbles. So very small are these bubbles that they 
are scarcely visible to the naked eye. Millions of 
these wee-bubbles are rising to the top all of the time, 
when the bubbles break and the gas is liberated, 
passing into the air. 

Both the gas and bubbles are so very super-senaitive 
to the temperature that even one’s shadow caat for a 
moment across them is affected. The temperature is 
lowered. Whenever the substance quickly changes 
position the shadow remains until the rays again 
warm up that spot and the shadowy outline slowiy 
fades away. Of course the “freak shadow” may be 
seen for only a very few seconds. ; 


A $15,000 Prize for Aeroplanes 


M* EDWIN GOULD has offered, through the 
columns of the Screntiric AMERICAN, the sum 
of $15,000, which is to be awarded for the conatruc- 
tion of a heavier-than-air flying machine, equipped 
with more than one motor and propeller 

The conditions governing Mr. Gould's offer were 
published in the Screntiric AMERICAN, issue of 
November 19th, 1910. 


Our Weekly List of Patents 


{OSE readers of the Scientiric AMERICAN who may 
miss the List of Patents granted in the United 
States, which it has been our custom to publish from 
week to week in the advertising pages, are referred to 
the Scientivic AMERICAN SUPPLEMENT for the record, 
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The Harvest Moon 


— the time of the autumnal equinox, the 
4 moon, at her ‘full, rises shortly after sun- 
set for several evenings in succession, which circum 
stance gives rise to a series of brilliant moonlight 
nights, and the moon being above the horizon until 


late in the morning, presents a charming appearance 
besides prolonging the light which isso beneficial to the 


husbandman at this season of the year. The full moon 


that occurs nearest to September 22nd has long been 


known as the ‘Harvest Moon’ on account of the pe 


culiar advantages derived from moonlight during the 
time of harvest in England, and its yearly return is 
iiways celebrated as a festival among the peasantry. 
The cireumstance of this moon rising for several 


nights in succession at nearly the same hour, immedi 
ately after which has given it an importance in 
the estimation of farmers, is not generally understood 
hy the public, but the true cause has long been known 
to astronomers and can be very easily explained.” An 
the conditions which give 
» the phenomenon is given by A. K. Bartlett in 
which we are quoting. “It 
the ecliptic, or the sun’s 
heavens, is variously in- 


sunset, 


exposition of astronomical 
rise t¢ 
from 
that 
the 
different seasons of the year. 


Popular Astronomy, 


arises from the fact 


apparent path through 
clined to the horizon at 
The celestial equator is always at the same angle with 
portions the 


If the moon moved 


horizon, and hence equal come above 
horizon in equa! periods of time 
in the celestial equator, she would rise and set directly 
in the east and west points of the horizon respectively, 
and she would rise later each night by a nearly con- 
But the moon moves in a path which 
is constantly inclined to the ecliptic at an angle of 
deg the present explanation she 


may be regarded as moving in the ecliptic; and as the 


stant interval 


about 5 though for 


ecliptic is inclined to the celestial equator at an angle 
of 22% deg., the moon, in all parts of her orbit, does 
not rise at equal intervals on each succeeding night 

‘When the constellation Pisces is in the eastern 
horizon the ecliptic rises with the least angle. Now, in 
September, at the autumnal equinox, the sun being 
in the constellation Virgo, the moon at her “full,” 
when opposite to the sun, is in Pisces and rises at 


On the following night, though the moon has 
13 deg., yet her path being 
horizon, will but little 


sunset 
advanced in her orbit about 


very oblique to the she be 


below her position at the same time on the preceding 
night She rises, therefore, only a little later, and for 
several evenings appears in the east at nearly the 
same hour after sunset 

‘Though the differences in the time of the moon’s 


always when she is in or near the 


Virgo, and small when she is in or near 
never notice 


rising are great 
constellation 
we 


In fact, we seldom 


Pisces—that is, every month—yet 
these variations except in autumn 

the moon's rising at all unless it be when she 
near the We 


usually give more attention to the full moon, and the 


observe 


rises sunset, or in very early evening 


can be full in or near Pisces, where the differ- 


ence in the time of her rising is least, only when the 


moon 
near Virgo, which cannot occur except 
in September at the time of the 
In March the conditions are reversed, and the moon 
“full,” 
at any other time of the year 

“In our latitude, the difference between the hours at 
which the full succeeding evenings in 
September, amounts, rather 


Sun is in or 
autumnal equinox. 


at her rises on successive evenings later than 


rises on 
the average, to 
about half an 
March the average differ 


moon 


on more 


than twenty minutes, or hour less than 


the interval, while in 
is about 1 hour and 20 minutes, the least possible 


minutes, 


mean 
ence 
in the time of her rising being 10 
and the hour and 30 minutes. Those parts 
of the ecliptic with the smallest angle set 
with the greatest, and those which rise with the great- 
est set with the least, so that, while in September the 
full moon rises at nearly the same hour on successive 


variation 
greatest 1 


which rise 


evenings, the time of setting varies considerably, owing 


to the large angle of the ecliptic with the western 
horizon. The phenomenon of the “harvest moon” is 
much more striking in Northern Europe and in Can- 


the United States; and in very high lati- 
its greatest possible 
for a time 


ada than in 
the 
declination, 


tudes moon, when it has 


becomes circumpolar certain 


each month, and remains visible without setting at 
all (like the “midnight Sun”) for a greater or less 
number of days, according to the latitude of the 


observer 
old belt } 


moon’ wa livir nt 


that the so-called 
prolong 
shown that 


“The husbandmer of 
‘harvest 
the day ar 


rposition to 
i thy . bit _ ha 


in the Current Periodicals 


In this Department the Reader will find Brief Abstracts of Interesting Articles Appearing in Contemporary 


Periodicals at Home and Abroad 


result of natural law. 
however, still lovingly 


the phenomenon is simply the 
The name so devoutly given is, 
cherished, and as long as the 
its present relations, the return of the “harvest moon” 
will each year commemorate the simple faith of the 
first observers of this crowning beauty of our Septem- 


solar system preserves 


ber nights.” 


Modern Development in X-Ray 
Technique 


[* is extremely doubtful if any purely scientific dis- 
covery was ever more quickly followed by a world- 
wide practical use, 


put to 


and lasting interest, or 


i) 





Fig. 3.—A modern 
X-ray tube. 


Fig. 1.—The orig- 
inal Crookes 
tube. 


than Roentgen’s discovery of X-rays. An interesting 
historical review, leading right up to the present state 
is given in Knowledge by Reginald 
We here the essential 
points of Dr. Morton's article. 

“The was paved for Roentgen’s work by the 
experiments of Crookes with highly exhausted vacuum 
tubes He that with vacuum 
there was formed a dark space around the kathode, 
the was in 


of radiography 


Morton, M.D quote some of 


way 


observed increasing 


which increased in extent as vacuum 

















Fig. 2.—The X-ray tube as improved by Prof. Herbert 
Jackson. 


creased. Concurrently the glowing gas which at first 
entirely filled the tube gradually He 
also found at this stage new radiations were given off 
from the kathode, their direction being at right angles 


disappeared. 


to the surface of emission. These he called ‘kathode 
rays,’ and he ascertained from their behavior to a 
magnet that they carried a negative charge. Owing 


to their curious properties he was under the impres- 
that he state of matter 
‘matter in 


discovered a fourth 


but he altered this view later 


sion had 


radiation’- 

















sz. 4.—Taking a stereoscopic radiograph of the knee 
joint. 
The piote is no under the knee by means of a tray sliding in the 


shallow box below. The X-ray tube in the biack box below the couch 
is used only when a canvas top is substituted for the one here im use, 


t 


on when he iound that the observed phenomena were 
capable of a different explanation. By means of a 
concave kathode he was able to bring these rays to 
a focus, and by directing them on to some substances, 
such as fluor spar, calcined shells, and various others, 
he produced brilliant fluorescence and high tempera- 
tures if the action were prolonged. He further ob- 
served that when the exhaustion was carried to such 
an extent that the dark space reached out to the 
inner surface of the tube itself, the latter showed a 
beautiful green fluorescence, as well as the rise in 
temperature, and that these effects were intensified 
if the kathode was of concave form and the wall of 
the tube at or near the focal point of the latter. 

“There is not the least doubt that the X-rays were 
produced in these experiments, and the question may 
well be asked how it came that they were not observed 
by Crookes. The answer is very simple. Being in- 
visible to our eyes they would easily escape observa- 
tion in the ordinary way; then we must remember 
that Crookes confined his studies to what was going 
on inside the tube, and at that time there was no 
evidence of any kind to suggest even the possibility 
of radiations passing through the wall of the tube, 

“The publication of his famous paper soon started 
many other men experimenting in the same direction, 
and in 1892 Hertz announced that the kathode rays 
would penetrate thin metallic sheets if placed inside 
the tube, and within their path. Soon after this Hertz 
unfortunately died, but his experiments were carried 
on by his assistant, Lenard, who in 1894 had a tube 
made with an aluminium window. This, when excited 
with an induction coil current, allowed the rays to 
pass outside the tube, and it was observed that they 
would also pass through other opaque bodies, such as 
paper, giving rise to fluorescence and phosphorescence 
in certain substances, and even affecting the sensitive 
salts of silver in a similar manner to ordinary light. 
The only mistake made by Lenard in these epoch- 
making experiments was in thinking that all these 
effects were due to the kathode rays alone. 

“In November, 1895, Roentgen, while experimenting 
with a Crookes tube, noticed that a small screen coated 
with barium platinocyanide fluoresced brilliantly in 
the proximity, though the tube was cdévered with card- 
board and no light could be seen issuing from it. 
Following up this phenomenon he made out that this 
radiation came from a spot on the Crookes tube corre- 
sponding to the point of impact of the stream of 
kathode rays. He further ascertained that all sub- 
stances were transparent to this new form of radia- 
though in varying degrees, depending on the 
weight of the elements composing the sub 
stance. He also found that the radiation came in 
straight lines from the point of their origin, and 
that they could not be reflected or refracted, and were 
not in any way influenced by a magnet. It was now 
evident to him that he was in the presence of radia- 
tions hitherto unknown, and he forthwith set about 
an exhaustive study of their physical properties, so 
as to determine their exact nature, and so perfectly 
did he do this, that his original monograph has 
never been seriously added to up to the present time. 

“Having shown how any inequalities in density in 
any given object would be registered on a _ photo 
graphic plate, he at once recognized the immense im- 
portance of the discovery to surgery, and made his 
communication to the Physico-Medical Society of 
Wiirzburg in December, 1895. 

“To describe in detail] the various steps in the de 
velopment of all the apparatus used in radiology 
would, and does, fill many a good-sized volume. We 
may, however, trace the evolution of the more im- 
portant parts of the modern X-ray outfit without 
going beyond the space usually allotted to such an 
article as this. 

“In view of the fact that the whole science of 
radiology centers around the X-ray tube, and that 
everything else is subsidiary to it, we may very fitly 
consider this first. The original experiments were 
made with tubes of the well-known ‘pear’ shape orig: 
inated by Crookes. In these the kathode stream was 
made to impinge upon some part of the wall of the 
tube. (X-rays are produced when a stream of kath- 
ode rays are suddenly arrested by impact against’ a 
solid body.) The area of impact was always large— 
sometimes the whole of the large end of the tube 
showed the characteristic green fluorescence, showing 
that the X-rays were being given off from its whole 
area. Under such conditions the images of a fluor 
escent screen or a photographic plate were much 
blurred and generally indistinct. This was, of course, 
a very great disadvantage, and had no other form 


tion, 
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peen available, it is safe to say that the science of 
radiology would have made very little progress. The 
first and the most important single contribution to 
the science was made by Prof. Herbert Jackson, of 
King’s College, London. He made a tube with a con- 
cave kathode, and mounted at or near the focal 
point, a flat disk of platinum which aiso acted as the 
anode of the system The result was that all the 
X-rays came from this point, and gave sharp shadows 
with clear outlines as well as details of minute struc- 
ture. In all tubes working under normal conditions, 
the tendency is for the vacuum to slowly increase. 
The generally accepted explanation of this is that the 
electrons become imbedded in the walls of the tube, 
and so are put out of action. It is even believed that 
some are driven right through the glass. A certain 
number of those embedded can be restored to the 
body of the tube by heating the glass, and this was 
the only method of regenerating a tube in the earliest 
days of X-rays. The need for regeneration was owing 
to the fact that with the increase of vacuum the tube 
became so resistant that the electric current passed 
around the outside in preference to going through. 
Also the character of the radiation altered, so that a 
‘hard’ tube, as it is called, gave very poor images 
on the photographic plate, although the screen ap- 
pearances were fairly brilliant; the reason being that 
the rays from a hard tube are less active ih affecting 
the sensitive salts of silver, and hence it does not 
necessarily follow that a tube that gives a satisfac- 
tory image of the screen will give a good account 
of itself when used for registering the image on a 
sensitive plate. 

“Many devices have been brought out from time to 
time for regeneration of the vacuum in a convenient 
manner, and each has certain advantages. At the 
present time there seems to be an almost universal 
tendency among tube makers to employ some porous 
material such as asbestos, spun glass, leaves of mica, 
and so on. The material is inclosed in a small acces- 
sory bulb, the cavity of which communicates with 
that of the X-ray tube, and so arranged that when 
the resistance of the main tube rises beyond a certain 
degree the electric current passes through the small 
bulb, heating the porous material and causing it to give 
off some of its occluded gas. This passes into the 
! ibe, lowers its resistance, and the current re- 


sumes its proper course. 


“We must now turn to the improvements made 


during recent years in the coils and other high poten- 
tial transformers Before the days of the X-rays, 
induction coils were rated or compared with one an- 
other according to their spark length. The maker of 
a big coil aimed at a certain spark length, and was 
not very particular as to how it was obtained; but fhe 
curious fact was, that when one of these big coils 
was used for X-ray work the results obtained were 
not always those expected, though it was generally 
agreed that large coils gave better results than small 
About the beginning of the present century 
many coils were in use giving sparks of twenty, thirty 
or more inches in length; but as it was realized that 
a spark length of anything up to six or eight inches 
was sufficient to overcome the resistance of any useful 
X-ray tube, it became apparent that nothing was to 
be gained by increasing the sparking distance of the 
coil beyond a certain point, which has been found to 
be about fifteen inches. The only other thing to do 
was to increase the quantity of current available, and 
so drive a larger volume of current through the 
X-ray tube. As is well known, the current from any 
induction coil is not continuous, nor even unidirec- 


ones. 


tional It is an alternating current, but the waves 
of one sign preponderate over those of the opposite 
sign. Owing to the fact that the resistance of an 
X-ray tube to an inverse current is less than to a 
current in the right direction, it is necessary that 
these lesser and inverse waves be kept as small as 
possible—the reverse current having a very deleteri- 
ous effect on the life and performance of the tube. 

“The first attempts at making these ‘heavy dis- 
charge’ coils, as they were called, were not very suc- 
cessful; in fact, until very recently, all these coils 
suffered from giving out too much inverse current, 
which, as we have seen, is very detrimental to the 
tubes. 

“The newest coils are a very great advance on any- 
thing of the kind that has been brought out before. 
Not only are they very economical of primary current 
for the very heavy secondary discharge they give out, 
but they are for all practical purposes quite free from 
inverse impulses. 

“The very latest type of induction coil for X-ray 
work is what is known as the ‘single flash coil.’ The 
construction of this is such that a radiograph of almost 
any part of the body can be made with a single inter- 
ruption. There are different ways of bringing about 
this effect. One maker produces the interruption by 
means of the explosion of a small cartridge; another 
Secures the same end by suddenly releasing a wire 
that is held down in a yessel of mercury with a catch 


and against a spring in compression. The act of 
turning on the current draws back the catch and the 
wire rushes up by the action of the spring, and the 

















Fig. 5.—Radiography of the kidney. 


The metal cylinder upon which the X-ray tube is mounted is pressed 
down into the abdomen reducing its thickness and preventing all 
movements of the kidney itself, 


circuit is broken at the moment the wire leaves the 
mercury. P 

“This is the latest development of the induction 
coil, and in all probability it will have a far-reach- 





Fig. 6.—A radiograph showing a stone in the kidney. 


ing effect on the future of X-ray technique. It is not 
unlikely that im future we shall be regulating our 
exposures, not by so many seeonds or minutes, but 
by the number of flashes or interruptions. What is 

















Fig. 7.—Teleradiography. 

The tube is placed two meters from the photographic plate against which 
the patient stands, The shadow of the heart is but very slightly 
larger than the heart itself and sufficiently correct for ail 
practical purposes, 


now wanted is a means of giving any desired num- 
ber at will, and, in all probability, this will be 
achieved before very long. 

“Early in the days of radiology it was observed 

















Fig. 8.—Treatment by the X-rays. 


The dose is measured by means of a “ pastile” held in the tube shield. 


‘that the intervention of a diaphragm increased the 
definition and sharpness of the image, in the same 
way as in the photographic lens; then it was found 
that if instead of using a hole in a metallic disk the 
rays were made to pass through a metal tube a still 
further gain in sharpness was attained. So import- 
ant is this, that the use of the tubular diaphragm is 
essential if the best radiographs are to be secured 
“One of the most difficult matters to deal with ts 
that of movement. Some patients have the faculty 
of keeping still for comparatively long periods of 
time. Very many others have not; the movements 
may be voluntary, but are frequently involuntary from 
nervousness, or tremors that are not under control. 
All the organs in the thoracic, abdominal, and pelvi 
cavities move to a greater or lesser extent with the 
movements of respiration, and this is an important 
factor in assisting the performance of their normal 
functions. Some of these movements are easily re 
strained, others are not, and many devices have been 
brought forward for this purpose; but the most gen- 
erally useful of all is that in which the tubular dia- 
phragm is mounted in a framework that passes across 
the patient, and is so arranged that it can be lowered 
down and made to press firmly upon the part it is 
desired to examine. Movement can in most cases be 
perfectly restrained, and the improvement in the qual- 
ity of the resulting image is, compared with that 
taken without any diaphragm, quite startling. One of 
fts greatest uses is in the examination of the kidney 
for calculus. (See Fig. 5.) This organ under norma) 
conditions moves about half-an-inch with each respira- 
tion, and if this is not restrained no clear image can 
be secured. With the compressor diaphragm this is 
easily done, the outline of the kidney is sharply «dé 
fined, and its size, shape, and position are definitely 
registered. As might be imagined, the difficulty in 
creases with the stoutness of the subject, but this is 
not nearly so important as it was, and a good result 
can be secured in nearly all cases, with a little care 


' 


and trouble. 

“The use of this device necessitates the X-ray tube 
being above the patient, and it is not easy to make 
a preliminary inspection with the fluorescent screen 
which, in many instances, is all that is required 
Where many have to be examined, as in the out 
patient department of a hospital, it is a great con- 
venience to have a couch with a canvas top upon 
which the patient is laid The X-ray tube is fixed 
in a ray-proof box with an opening at the top through 
which the rays emerge, and this box can be moved 
in both directions so as to bring it under any desired 
part. The canvas being transparent to the rays, we 
can, with the aid of the screen, look through the 
patient and frequently see all that is wrong; if there 
is any doubt, an X-ray plate is laid on the place and 
steadied with sandbags while the exposure is made 
This is a convenient method for dealing with a num- 
ber of cases, and the results are good enough for 
ordinary conditions.” 


What the Panama Canal Will Mean in 
Our Relations with Peru 


.* commenting upon impressions recorded by Mr. 

John M. Turner, a flour and grain expert, the 
editor of Peru To-Day remarks: 

“A great development is in prospect for the West 
Coast of South America. . . . The effects of this 
will be felt in advance of the completion of the Panama 
Canal in 1914. While the whole of South America will 
benefit from this most wonderful of modern under 
takings, there is no question in the minds of think- 
ing men that Peru*is in a position to realize to the 
utmost the advantage to be derived from the opening 
of this great waterway It is with this in view that 
the business departments of our great northern neigh 
bor are so active. Let there be no mistake about if 
The United States of North America may have been 
slow in waking up to the existence of this market 
so long neglected, but the awakening has come with 
the noise of the dredges and the drills working in 
the ‘big ditch,’ and the trade map of this continent 
is about to undergo a radical modification. The Pan 
American Railway may be a dream, but the Panama 
Canal is a reality, and American shipping will fellow 
the commercial representatives, tourists and investors 
of that country who are our frequent guests. Amer! 
can capital has already developed important indus- 
tries and built great railways in Peru, and is even 
now seeking, and finding, new work to do The 
United States Department of Commerce and Labor 


knows that there are metals, fabrics, and natural 
products of many kinds in Peru for which they can 
provide a market, aud that in return we need many 
things which can best be supplied from their factories. 
On the other hand, the Peruvian government, through 
its consuls and Department of Fomento, is actively 
studying commercial and manufacturing conditions 


in North America, and is ready to consider and act 


., upon every suggestion which has merit behind it,” 
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lengitude were obtained from the city map with refer- 


ence to our observatory. And finally the sun's declin- 
ation was known, because the day was given and 
the hour was about 3 P. M 

There were thus four out of the six parts of the 
triangle given, cne part more than was needed As 
the angles at the pole and at the sun were the only 
unknowns, each of the four known parts was in turn 
iken as the third unknown This furnished four 
methods of solving the problem, in which, along with 


he time and the parallactic angle, the sun's altitude, 


azimuth, and declination, and the latitude of the place 
et successively taken as unknowns The results 
vere 
o'clock 21 minutes 12 seconds 
o'clock 21 minutes 31 seconds 
o'clock 21 minutes 29 seconds 
8 a’clock 21 ninute 22 seconds 
The ‘ of l h wa k 21 minutes 26 ser 


residuals, o1 from the mean, 


ow 








States navy With a displacement at normal draft 
of 26,000 tons, she greatly exceeds the next 
largest ships of our fleet, which are the “Florida,” 
now completing in the New York navy _ yard, 
and the “Utah,” which was built at the same Cam- 
den yard. These two vessels displace at normal draft 
21,850 tons, so that the “Arkansas” is over four 


thousand tons greater, a difference which about equals 
the displacement of some of the larger cruisers, such 
twenty-five 


” 


and “Chicago,” which 


the first addition 


as the “Baltimore 


years ago formed to our new steel 


navy 


The “Arkansas” and the “Wyoming,” which is being 


built by William Cramp & Sons of Philadelphia, con 
tain certain distinctive characteristics which entitle 
them to be considered as a national type Chief 
among these is the great power of the battery and 
its location in two-gun turrets placed, all of them, 
on the central longitudinal axis of the ship. This 


plan originated with our Construction Corps, and was 


sad February 4, 191] 
A Shadow in Court 14, 5, 3, 7 seconds, the extremes being 21 seconds first embodied in the “South Carolina” and “Michi- 
apart gan Another special feature of this system of 
By William F. Rigge, 8.J., F.R.A.S. The close agreement, of the four methods showed mounting is the placing of the gun turrets in pairs 
: that no appreciable error had been made in any of adjacent to each other, while the guns in one turret 
yw" i; we take it as a matter of course that al them In the first method the azimuth of the sun had are carried at a sufficient height to fire across the 
nost any of the sciences may be called upon been obtained by assuming the curb line of the street roof of the adjacent turret, without interfering with 
to bear testimony in a criminal court, we might be to be correctly in the meridian. The second method the sighting or manipulation of the latter. 
omewhat surprised to hear of an astronomer being made no use of the azimuth at all. The third method At the time of its introduction, this plan was sub- 
immoned to testify to the time a certain photograph used no other data than the latitude and longitude of jected to a large amount of criticism by foreign naval 
ag taken from the position of a shadow. This actu ihe place and the measures made upon the building, constructors and sea-going officers, on the ground that 
liy happened on December 9th, 1910, in Omaha and found from them the time of the day as well as the blast from the upper pair of guns must neces- 
F. EK. was arraigned for having with malicious in the day of the year The error in the computed sarily interfere with the operation of the lower pair, 
tent placed a suit case containing dynamite on the declination of the sun was about one-fourth of its In order to settle this question, our naval Bureau of 
oren r. D., between the hours of and 3 in the daily variation at the time, so that there could be no Ordnance carried out full-sized tests with 12-inch 
afternoon of Sunday, May 22nd, 1910 The evidenc doubt whatever of the day. The date, as far as the guns mounted temporarily in the proposed positions; 
wainst the accused was altogether circumstantial ex shadow was concerned, might also have been July and the results proved that the system was perfectly 
pt tn one instance, in which a girl 16 years of ag 22nd as well as May 22nd, because on both of these feasible 
testified that she had seen E. carrying the suit case days the sun’s declination is the same. But besides The grouping of the turrets in pairs, coupled 
h ly before o'clock Upon investigation, John O being altogether out of the question, the later date with their location on the longitudinal axis, se 
Yeiser he attorney for the defendant, found that was negatived by the immature condition of the foliage cures the valuable advantages that the whole bat 
he itness, before walking to the D. residence, had shown in the photograph tery may be concentrated over a broadside arc of fire 
attended service at a church a mile away The min In the fourth method the latitude, which had been on each beam of 95 degrees, and that four 12-inch 
ister said that the services had concluded about taken as unknown, differed only 42 miles from guns can be fired dead ahead and dead astern, and 
toc] ind that the young people had lingered a the truth If the time had been given, the longitude through a complete are of 270 degrees. This system 
hile about the church and had had their photographs would have been found within about the same of centerline mounting was adopted at a time when 
taken several times before dispersing range the foreign navies were mounting four of the guns of 
In looking at one of the pictures in which the wit The data used in the problem were that the shadow the main battery in two turrets, placed one on each 
ess figured, the attorney was struck by the rather had fallen 14.22 feet down, 13.10 feet eastward, and side of the central superstructure—an arrangement 
nent position of a shadow in it It then oc 43 feet northward The horizontal distance was which, in broadside engagements, necessarily shut 
to him that he had somewhere read an article found to be 13.52 by measurement and 13.54 by com out two guns from service. It was considered at 
n which the date and exact time of a photograph had putation An error of one-tenth of a foot in the that time that the ability of these four guns to fire 
been found from a shadow The thought flashed upon shortest horizontal side would have changed the time ahead and astern more than compensated for the 
him, “What if the time of this photograph could be 1 minute 54 seconds. The same error in the altitude above-named loss of broadside fire. Gradually, how- 
proved to be after o'clock, and the testimony of would have caused a difference of 1 minute 15 sec- ever, these foreign navies have swung around to the 
the only eye-witness invalidated! onds. The omission of the correction for refraction American, point of view; and it now looks as though 
Consultation with his friends brought the attorney would have produced a difference of 2 or 3 seconds the centerline mounting will become universal in the 
the writer, who soon furnished large ships and armored cruisers 
he desired proof and afterward of the future 
testified that the photograph in ques The Arkansas carries twelve 
tion had been taken within one guns of the latest 50-caliber pattern, 
minute ef 11% minutes after This fine weapon fires an 867-pound 
ociock As this threw out the testi projectile with a service velocity of 
uony of the only eye-witness, th about 3,000 feet per second, and a 
vidence was purely circumstantial, muzzle energy of over 53,000 foot- 
and resulted in splitting the jury six tons. At the modern fighting range 
o six of 9,000 yards, it can penetrate the 
After this introduction the reader heaviest armor afloat. The gun has 
will most likely be interested to been proved to possess remarkable 
kine the method by means of which accuracy; and, with the modern 
a shadow in a photograph may be system of fire control from  plat- 
made to betray the exact time of its forms at the top of the new lattice- 
taking work masts, our gunners, even at 
The principle was fully explained the extreme ranges, when once they 
in the Screntiri AMERICAN of have found the mark, will be able 
September 24th, 1904 It is briefly to hold the gun upon the enemy and 
this, that in measuring the distance place well over fifty per cent of the 
that a shadow is cast down, north projectiles upon the ship 
or south, and east or west, we can The main belt, 11 inches thick at 
find the sun's place in the sky at the the top, tapering to 9 inches at the 
moment, and thence deduce the time bottom, covers all turrets and maga- 
of the day and the day of the year A shadow in this picture proved an alibi. zines for a length of over 400 feet 
For this purpose we make use of the lhe shadow is seen very prominently to the right and its exact location on the brilding was an easy matter. and reaches 6 feet below the normal 
astronomical! triangle whose vertices + ~ es —\ yt geben oth reagee eimes A a cai water line. It tapers to a_ thick- 
are the zenith, the pole, and the sun upward, 0.058 foot to the right, and 9,096 foot in its apparent path. It ran the width ness of 5 inches at the ends. 
The side extending from the zenith of a weatherboard, 0.37 foot, in 4 minutes 27 seconds, Above this belt is another, 11 inches 
to the pole is the complement of the thick at the bottom, 9 inches at the 
latitude of the place The side from the pole to the The latitude was 41 deg. 6m. 42s. N. and the longi- top, extending for tne full length, 400 feet, of the 
sun is the complement of the sun's declination The tude 6h. 23m. 48s. W The sun was 3 minutes 33 main belt. There are two protective decks above the 
third side, from the sun to the zenith, is the sun's seconds fast, and the time used central time. magazines, and elsewhere one protective deck The 
zenith distance, the complement of its altitude. The In some respects the present problem was much turrets carry 12 inches of armor on the front, Tl 
angle at the zenith is the sun's azimuth counted from more interesting than the one described on Septem inches at the back, and 9 inches on the sides, the roof 
he north The angle at the pole is the sun’s hour ber 24th, 1904, in this journal, by reason of the vari- protection being about 4 inches. The barbettes, be 
angle, the local apparent solar time. The angle at the ous solutions it presented and its very practical low all turrets, are protected by 11 inches of armor. 
sun is cailed the parallactic angle application Furthermore, in way of the magazines, the “Ar 
Of these six parts, three sides and three angles, kansas” will be protected below the water line by 
three must be given in order to enable us to compute “6 99 ; longitudinal bulkheads 1% inches thick. 
the rest. In the present instance, the sun's azimuth The Arkansas, Our Latest Battleship The “Arkansas” is to be driven by turbine engines 
,as known from the ratio of the distances that the \ JITH the launching of the “Arkansas” from the at 20% knots speed. The coal bunkers can stow 
shadow was cast eastward and northward. The sun's yard of the New York Shipbuilding Company, 2,500 tons of coal, and there will be 400 tons of oil 
altitude also was known from the ratio of the verti- Camden, N. J., on January 14th, there was floated in the double bottom. At a 10-knot speed, the radius 
cal and “horizontal distances The latitude and the latest and most powerful battleship of the United of action will be 8,000 miles. The total cost of the 


“Arkansas,” when completed, will be slightly over ten 


million dollars 


If our readers compare the “Arkansas” with the 
“Florida” they will note that there is no break in the 
line of the upper deck The “Arkansas” presents 4 


gradually rising freeboard at normal draft, from about 
18 feet at the stern to 25 feet at the stem, an arrange 
ment which we think greatly adds to the appearance. 

An the (height 
of guns above water line) of the main battery. Even 
when the ships are loaded to their full displacement, 


excellent feature is fine command 


the freeboard of the forecastle deck will be 23 feet 2 
inches, amidships 19 feet 2 inches, and aft 16 feet 3 
inches. The height of the guns above water in the 
six turrets at full load wil! be respectively, 28 feet 3 
inches, 36 feet 2 inches, 32 feet 11 inches, 24 feet 11 
inches, 31 feet 3 inches, and 23 feet 3 inches. With 
such good command it will be possible to fire the 


lowest guns in any weather in which an engagement 


may occur, 
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The Heavens in February 


NLY were dis 
cussing 
ing 
the 


stars 


month we 
those 


last 


one of interest 


stellar systems in which 


mutual eclipses of two 


afford us information 


which we could get in no other 


their real dimen 


the 


way about 


sions In intervening time 


anew and very interesting case 


of the 





same sort has been dé 


ihed. which deserves some notice here The star 


wn as u Herculis—being denoted by a Roman 


eek there are so many 


the Greek al 
to be 


ather than a G letter because 


7 i this constellation that 


large 


bet is exhausted, so that the Roman has 


brought in and pretty well used up before all the naked 


eye stars are lettered It has long been known that 
the star varies in bright 
ness, it th true char 
acter of its variations has 
only n detected very 
recently by co-operation 
vetween the Allegheny Ob- 
servator where its spec 


trum was investigated by 


Dr. Baker, and the Har- 
vard Observatory, where 
its light was measured by 
Prof. Wendell 

ri pectroscopic observ 
ations show that the star 
is 1 close double, with 
unequally bright compon- 
ents, revolving about one 





another in a nearly cir 
cular orbit, with a period 
of 2 days, 1 hour and 13 
minutes The measures 
of brigt r al two un 


equal minima of about 13 


duration separated 


hours 


by nearly equal intervals 


of approximately constant 


light repeating them 


selves in the period al 


ly mentioned 


The deeper minimum, 
when 49 per cent of the 
star's light is obscured, 
comes at just the time 
when, according to the 
spectroscope data, the 


fainter star should be in 


ront of the brighter, and 

the smaller minimum, 

with loss of only 2 per 

cent of light, corresponds 

to the eclipse of the : 

fainter component by the ro eapee aga “ 

brighter one At 10 o'clock: Jan. 23, 
From these data Prof 

Schlesinger of the Alle 

gheny Observatory draws 


the following conclusions 


the system 


The diameter of either 


tar is 5,100,000 miles, or nearly six times that of our 
sun The brighter star is 744 times as massive, but 

ly 1/27 as dense as the sun, while the fainter star 
which is 2/5 as bright as the other, isof 2 9/10 times 
the sun's mass and of only 1/70 of its density The 
brighter star gives off 24%, times as much light per 
square mile as the other does The orbit of one about 


her is inclined 15 degrees to a line drawn toward 


The distance of the centers of the two stars 


our sun 


000 miles, and the nearest portions of the two 


ire separated by 1,200,000 miles, or about one-quarter 
of the diameter of either. This distance varies from 
0 OK o 1,500,000 miles, as the orbit is not quite 
cireula: All} these propositions are based upon a 
ireful study of definite and reliable evidence, and 
there is at present no other star about whose nature 
W knew so much 
It may be added that the star is very white—of the 
alied Orion type-—which is for good reasons sup 
posed » be evidence of very high temperature, and 
that its distance from our system is in all probability 
ver great Prof. Schlesinger shows that, if the 
brighter star nds out as much light per square mile 
as our sun doe its dista from us must be about 
Oo light-year if it juare mile than 
0 sun bable 


Our Monthly Astronomical Page 


By Henry Norris: Russell, Ph.D. 


its distance must be still greater, and it is not im- 
probable that the light by which we now see this re- 
markable system left it fully five centuries ago. 
Among the events of the month should be men- 
tioned the discovery of another new star—this time 
in England, by Espin, on December 30th At the 
time of discovery it was of the seventh magnitude. 
Photographs taken at Harvard show that it was in 
visible on November 17th, but of the fifth magnitude 
on November 23rd, so that it had faded considerably 


before discovery It is in the constellation Lacerta, in 
R. A 


sec, north, right in the middle of the Milky Way, and 


22h. 32m. 11.88s., and Dec. 52 deg. 15 min, 20 


shows the characteristic spectrum of paired bright and 
dark lines 


In fact, it is in every way a typical nova, and its 


appearance, like that of its predecessors, is probably 






— —_ 


Southern (son —— 
Siete 


At 9% o'clock: January 29. 


Night Sky: January and February. 


due to collision between some star, far in the depths of 
space, and a nebula or cluster of meteoric bodies 


THE HEAVENS. 
Turning from this faint newcomer to the un- 
changing constellations, our map shows that the 
finest region of the visible skies is in the south. Be 


find Gemini 


Taurus on the right, just below; then 


right overhead with Auriga, we 


left 
the magnificent Orion and the Great Dog 


ginning 
on the and 
whose other 


stars are brighter than one would think at first sight, 


so far does Sirius excel them. Still lower, on the 
very horizon, is Argo, whose brightest star, Canopus 
next to Sirius in the whole heavens—can be seen 


due south and very low down from latitudes south of 
with Orion, and farther east, is 
the 
shows 


Virginia. On a level 
Procyon, ' marking 
Our ; initial 
the imaginative and 
Only two other stars 
all conspicuous. These 
the letters Beta and Gamma, and form with their far 
brighter neighbor a triangle of unequal sides, 
much like the head of Aries. 

Procyon is of considerable interest, both as one of 
our nearest neighbors in space, at a distance of ten 
light-years, and as a very remarkable binary, being 


bright star con- 
the Little 


there 


the isolated 


stellation of how 
little 


the 


Dog 
relation is between 
real outlines of the group 

are at bear 


besides Procyon 


very 


attended by a very faint companion, visible only in 
the very greatest telescopes, which, though of about 
one-third the mass of its primary, gives only about 
1/100,000 as much light. To the left of 
Cancer, the star cluster Praesepe, below 
is the head of Hydra. In Leo is fully above 
the horizon, and in the the Great 
well up. The Little Bear and the Dragon 
the horizon 


Procyon igs 
with which 
the east 
Bear ig 
hiding hig 
Cepheus and 
Cassiopeia are in the northwest, with Perseus higher 
up The setting, and 
Andromeda The southwestern sky, 
which contains Cetus, Eridanus, Pisces, and Aries, is 
very dull, and is the 
in the last-named constellation. 
THE PLANETS. 
Mercury is a morning star all through the month, 
but is 
beginning 
reaching his 


northeast 


head below are due north 


great Pegasus is 


will 


square of 
soon follow. 


enlivened only by presence of 


Saturn 


visible at its 
after 
greatest 

the 2nd 
He is then 25 degrees from 
the sun, and rises at 5:45 
A. M., so that he can be 
easily before sun- 


best 


shortly 


elongation on 


seen 
rise. 

Venus is evening star 
and 


rapidly 


in Aquarius 
and is 
more 


Pisces, 
becoming 
She 
sets at about 6:30 P. M. on 
the ist the 
28th 


Mars is 


conspicuous 
and 7:40 on 
morning star 
in Sagittarius, rising at 
4:30 A. M. in the middle 
of the month He is still 
a long way from the earth 
and faint 
morning star 
in Libra. On the 3rd he 
is in quadrature west of 
the sun, about 1 
A. M., and is due south at 
6 A. M. 
Saturn is 
in Aries, 
10:45 P. M. 
Uranus 


relatively 
Jupiter is 


rises 


evening star 
setting about 
on the 15th. 
is morning star 
in Sagittarius, too near the 
sun to be easily seen, On 
the 10th he is in conjune- 
tion being 
five of the 
latter. 

Neptune is in 
and is 
one 


with Mercury, 


minutes south 
Gemini, 
observable if 
large enough 
His position 
14th is R. A. Th. 
Declination 21 
deg. 26 min and 
he is moving west and 
north at the rate of 


well 
has a 
At Go’clock: Feb. 6 

At @% o'clock: Feb. 14 
At @ o'clock: Feb, 21. 


telescope. 
on the 
23m. &s., 
north, 


5.6s. in R. A. and 12 sec. 

in declination per day. 
The moon is in her first quarter at 10 A. M. on 
the 6th, full at 5 A. M. on the 13th, in her last quar- 


ter at 11 P. M. on the 20th, and new at 7 P. M. on 


the 28th. She is nearest the earth on the 9th, and 
remotest on the 21st. 

In her circuit of the heavens she passes Dy 
Saturn on the 5th, Neptune on the 10th, Jupiter on 
the 28th She is nearest the earth on the 9th, and 
Mercury on the 27th, none of the visible conjunc 


tions being close. 


A Remarkable Concrete Building 
Vpestgprer: reinforced building in Bos- 
4 ton, for the motor car company, has 
circular columns of the same diameter in the upper 
lower stories and has a long span floor con 
struction permitting a deep turntable well of large 
diameter in each story. The of the 
walls are relieved by panels and moldings integral 
with the body of the wall. The front wall corre 
sponds with the brick and stone face of an adjacent 
building and has a rather elaborate trimming of 
cornice, dentals, and carved stone, all of which, except 
last, are cast integral with the body of the 


concrete 
use of a 


and 


exterior faces 


the 
wall, 


ae Pane ener 
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Correspondence 


Our Smokeless Cannon Powder 
To the Editor of the Screntiric AMERICAN: 

In my article in the current number of the ScrEen- 
viFIc AMERICAN, under the head, “Our Smokeless Can- 
non Powder the Best,” an omission was made by the 
stenographer in copying the original draft of the 
manuscript, which was overlooked when sent in. 

The first Maxim-Schupphaus smokeless powder con- 
sisted of: 

9 per cent nitroglycerin. 

% per cent urea. 
8 per cent soluble nitrocellulose. 
82% rer cent tri-nitrocellulose. 

The powder was made in two forms—one with and 
the other without nitroglycerin. The nitroglycerin 
compound gave the better results, and was therefore 
the favored composition. The formula for this nitro- 
glycerin composition was omitted in my said article, 
only that without the nitroglycerin being given; 
Hupson MAXIM. 








hence this correction, 
New York, N. Y. 


Utilization of Solar Energy 
To the Editor of the ScrenTIFIC AMERICAN: 

I have just read the article in the Sctentir1ic AmeERrI- 
can of January 21st describing Fessenden’s scheme 
of utilization of solar energy. It appears practicable; 
perhaps, but so cumbrous, with so much apparatus, 
and so much loss of energy in useless work, that its 
practical value is not very apparent. 

We shall soon, as world time counts, cease to use 
the fossil energy of the sun. Some intermediate pro- 
cesses, wind and water power like Fessenden’s, or 
the well-known conversion of the radiant energy into 
heat and this into work, may serve a pretty large pur- 
pose for a transition time. 

But ultimately the world will use the direct radia- 
tion energy from the sun to operate immediately 
electromagnetic prime movers, with no cumbrous and 
very inefficient heat engines or wind plants. 

This is the problem: To utilize for : mechanical 
power the electromagnetic energy from the sun di- 
rectly as electric energy, without transformation into 
heat or any other form of energy. 

This problem I have presented to hundreds of young 
men in the engineering courses of the Pennsylvania 
State College; and some one of them may solve it. 
And I have tried a good many experiments, such as 
the meager facilities and time at my command would 
permit for its solution. Dr. S. P. Langley, the late 
secretary of the Smithsonian Institution, replying to 
something that I had written him about some of my 
work, said that he had done some work on this prob- 
lem. I do not know whether any one else has tried 
or is now trying to solve this problem. 

A tenth of one of the Carnegie research millions 
would lead to the solution of the problem. No other 
discovery in physical science would have such eco- 
nomic importance or so revolutionize life as the dis- 
covery of how to utilize the electromagnetic energy 
from the sun directly as electric energy for mechan- 
ical power. I. THORNTON OSMOND. 


Fessenden on His Method of Utilizing Solar 
Radiation 
To the Editor of the Screntiric AMERICAN: 

In the sub-title of the article, January 21st, 1911, on 
my system for utilizing the energy of natural inter- 
mittent sources of power, the statement is made that 
“The difficulties in the way of its solution seem still 
to be very great. Whereas Fessenden assumes that 
water can be raised by the sun’s rays to its boiling 
point, the highest temperature which is mentioned ‘n 
scientific literature within our knowledge is’'65 deg. 
C. or 149 deg. F.” 

It is unfortunate that the writer of the article did 
not write me before publishing his criticism, as I 
would have been able to refer him to more than a 
score of scientific publications in which water was 
raised above 100 deg. C. by the sun’s rays, without the 
use of mirrors or other focusing devices; in fact, such 
experiments are so well known that I was not pre- 
pared to find the question raised at this state of our 
knowledge of the subject, or I would have given the 
references in my original article. 

For example, in the first paper I take up, i. e., Prof. 
Very’s article in the Philosophical Magazine, Septem- 
ber, 1908, I find a record of two such experiments. 
One, on page 466, in which a temperature of 104 deg. 
C. is reached, made by Prof. Very, in regard to which 
he says (same page): 

“The observation certainly shows that a solar radi- 
ation of 1.3 calories per minute per centimeter square 
is competent to produce a temperature above that of 
boiling water, and if the solar constant is as large as 
3.1 calories, which I believe to be probable, the sun 


can give at the earth’s distance a temperature of 195 
deg. C.” 

Still further down he refers to an experiment of 
Langley’s as follows: 

“Langley obtained at his mountain camp on Mount 
Whitney, in a double hot-box of his own design, an 
excess of 98.5 deg. C. above shade temperature.” 

It is unnecessary to give further instances, but I 
would add that I have boiled water in an ordinary 
Thermos jar in January by exposure to the sun’s rays. 

A second point to be noted is that all the above re- 
sults were obtained with ordinary absorbing means, 
and that none of the experimenters employed the 
metallic reflecting-band substances used with my sys- 
tem. With these almost any temperature may be ob- 
tained, and I have melted solder in this way in a 
few minutes. In making this experiment the sun's 
rays were not, of course, focused at all, but fell per- 
pendicularly, through screens transparent to solar radi- 
ation but not to the rays emitted from the oxidized 
surface of the solder. How hot it is possible to raise 
water in this way I do not know, as the steam pres- 
sure becomes too great after a few minutes for the 
glass to stand, so that I have never gone above about 
100 pounds pressure per inch. 

A third point to be noted is that the question of 
what temperature can be reached has absolutely noth- 
ing whatever to do with the practicability of my sys- 
tem. As every steam engineer knows, a low-pressure 
steam turbine will work at temperatures much lower 
than 100 deg. C. The temperature of 100 deg. C. was 
selected by me for quite other considerations. I had 
intended originally working at a much higher tem- 
perature, i. e., about 300 deg. C., but was deterred by 
the difficulty and expense of holding in such high 
pressures, though I may yet return to them, on ac- 
count of the gain in thermodynamic efficiency. 

On the other hand, there would be no serious ob- 
jection to working at a temperature of 90 deg. C. or 
70 deg. C. 

A temperature a few degrees above 100 deg. C. was 
chosen because the pressure on both sides of the 
glass would be equal, i. e., there would be no tend- 
ency to breakage. Also, because with this slight ex- 
cess above atmospheric pressure, there would be no 
leakage of air into the condenser. 

I trust that the above will explain all points not 


understood. Req@IN ALD A. Frssenven. 
. : ig 

Sun Dials in the United States National 
Museum 


To the Editor of the Screntiric AMERICAN: 

The writer has given considerable attention in the 
past to the calculation of sun dials, and during the 
years 19v9-1910 has constructed a number of alumin- 
ium and brass and presented the same to the U. 8. 
National Museum, Washington, D. C., where they have 
been added to the collection of dials there in the 
section of time-keeping devices. These dials com- 
prise: A universal dial, which operates in any lati- 
tude without change of gnomons and hour figures, 
provided the angles of the brackets that support it 
are changed to conform to the angle of the latitude 
of the place. Three horizontal dials, onc for Nome, 
Alaska; one for Washington, D. C., and one for 
Panama; these illustrating well the changes that 
take place in the angles of the gnomons and the posi- 
tion of the hour lines in passing from high through 
intermediate to low latitude. A vertical dial calcu- 
lated for Boston, Mass.; a reclining cross dial calcu- 
lated for New Orleans, La.; a horizontal polar dial 
for latitude 90 deg., reading twenty-four hours; and 
a type of the ancient “noon mark.” 

It is possible, if the attention of the readers of the 
Scientirvic AMERICAN were called to these and _ the 
other dials at the museum, some of them might feel 
an interest in looking them over when in Washing- 
ton, as the subject of dials has attracted considerable 
attention in recent years. 


Baltimore, Md. Criaupr L. WooLLey. 


The New Argentine Battleships 
To the Editor of the Screntiric AMERICAN: 

The September 10th, 1910, number came to hand 
during the latter part of October, and in said num- 
ber there is a correspondence by a Mr. Harold M. 
Kennard re the Argentine and United States dread- 
noughts, and in which he compares the two types 
of battleships. 

It was my intention immediately on reading Mr. 
Kennard’s letter to write you regarding same; but 
owing to the distance which separates us and the 
time required for a letter to reach you, I concluded 
that it would be useless, as I expected that it would 
be criticised and rectified iong ere a letter from me 
might reach you, feeling sure that among the many 
readers of the Screntiric AMERICAN there would be at 
least several who would “see the joke,” so to speak; 
but after receiving several of the following numbers, 


I find that apparently no one has noticed Mr. Ken- 
nard’s error. The last paragraph of said letter [ will 
quote entire: “Finally, I would say, as a matter of 
general interest, that I have learned on fairly reliable 
authority that the name of the second Argentine dread- 
nought is ‘Acorazado.’”’ 

This statement sounds strange, in view of the fact 
that only two weeks previous, in the August 27th 
number, on the front page, are cuts illustrating thé 
two types of ships, one the “Wyoming” and “Ar- 
kansas,” and above it the “Rivadavia” and “Moreno 

I fear your correspondent has been the victim of 
a practical joke as regards the “reliable authority” 
from which he received his information, and his state- 
ment has been the cause of considerable merriment 
in this city, as I wish to say, “as a matter of general 
interest,” that the word acorazado is simply the Span- 
ish for armored vessel or battleship. 

The names “Rivadavia” and “Moreno” are of great 
men in Argentine history, and were given to two 
ships purchased from the Italian government and 
subsequently sold to the Japanese government, con- 
sequently it is only natural that the two new vessels 
should bear the names left vacant since the former 
two were disposed of. Cuartes W. Cuvure. 

Rosario de Santa Fé, Argentine Republic 





An Opportunity to Catch an Asteroid 
with a Small Instrument 
By the Rev. R. W. Roberts 

—. that many readers of the Screnrtrrime 

AMERICAN are interested in astronomy, | venture 
to call attention to the fact that Vesta especially is 
easy of identification during February. On February 
8th and 23rd Vesta is near Xi* Ceti and Mu Ceti, whos« 
R. A. and Dec. are respectively as follows: 2 h. 23 m., 
8 deg. 4 min., and 2 h. 40 m., 9 deg. 44 min., in both 
cases N. Dec. See table for ephemeris of Vesta on 
these days. I add also ephemeris of Ceres and Juno, 
though the latter will be more difficult of identifica- 
tion on account of its lower magnitude, being nearly 
of the tenth during February. Ceres is under the 
ninth, and should be an easy object. Vesta is abont 
the eighth during this month: By consulting a star 
map, the proximity of Ceres to easily detected stars 
is easily noted. 


Vesta. 
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The World’s Wheat Crop 


According to statistics which the International In- 
stitute of Agriculture at Rome published not long 
since as to the world’s production of wheat, the com- 
parative figures for the total production are as fol 
lows: United States, 200; Russia, 194; France, 98: 
British India, 77; Italy, 52; Hungary, 34, ete. As to 
the yield per acre of territory, the order is quite dif 
ferent, this being: Great Britain, 21; Germany, 19; 
France, 14; Austria, 13.2; Canada, 12.4, etc. The United 
States occupies the ninth place, with a figure of 9.2, 
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WORKSHOP 


Oil Stops for Milling Machines 


7 are some milling machines that are not pro 














vided with oil pan ind that means a dirty floor 
around the machine 4 simple oil stop can be inserted 
in the slot f the milling machine table, as shown in 
the sketch; a piece of rubber packing is cut to just the 


slot in the table, and two pieces of 3/16 


size of tl 
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Oil stops for milling machines. 





inch sheet metal are cut about 1/32 inch smaller than 
the T slot One plate is drilled and tapped for a 

inch screw, while the other plate is drilled to suit 
the body of the ,-inch screw The rubber is placed 
between the two plates and placed in the I lot 
After the stops are placed in position, the screw is 
tightened up, thue causing the rubber to expand and 
fit tightiy around the T slots in the machine hese 


oil stops will be found very handy around the ma 


chine shop 


To Sharpen a Bit 
By W. D. Graves 
JRACTICALLY all of the 


toois work on essentially the same principle as 


numerous wood-boring 


does the common spur bit; so a clear understanding 


of what is required in order to insure good work with 
one of these will prevent one from going far astray 


in sharpening any of the others In order to arrive 


at such an understanding, one must note carefully 


each of the cutting members, for there are two, and 


consider its function 


rhe worm, the office of which is only to guide and 


steady thi utters, rarely needs attention but, in 


case it has been damaged by contact with metal, it 


may sometimes be somewhat bettered by a little care 
cornered file With ordi 
bet 
ter shape thar any hand filing can put it in, till the 


ful work with a fine three 


nary use, without abuse, the worm will remain ir 


spurs and lips are worn beyond redemption Hence 
any repair should be very conservatively undertaken 
always and only with a view to bringing the part as 
nearly as possible to its original form 

n the ordinary practice of filing a bit, the spur 


hould receive attention first This should be filed 


10 more than is required to bring it to a keen edge, 
with the angle about the same as on a new bit All 
such filing should be 


done on the inside, as 


and one which is often overlooked Referring to the 


sketch, Fig. 2, the line AB is supposed to represent 
the bottom of the hole, while the irregular line is 
the outline of the much magnified and dulled edge 
of the lip. This edge should be filed to approximately 
the shape shown by the dotted line bc, making sure 
that there shall be a sharply defined angle Abc. This 
angle may be very acute, but it must be enough to 
make sure that there is an angle. One should do no 
more filing than is absolutely necessary here—in fact, 
but, after 
a proper bevel is insured by filing, as in Fig. 3, the 


it is not usually necessary to do any at all 


bit should be turned to the position shown in Fig. 4, 
and the lip brought to a cutting edge 

In filing a bit one should always use a file with a 
“safe edge,” i. ¢ with one edge smooth, in order 
to insure his filing only that part to which he is 
giving immediate attention A file like that shown 
in the photograph is made for the purpose; but one 
an do the work quite satisfactorily with a square file, 
one side of which has been ground or left smooth 
Lacking this, a three-cornered file, two corners of 
which have been smoothly ground off at right angles 
with the face used, will do the work as well as any 
Of course, a file without a “safe edge” may be used, 
but with such a one the utmost care will scarce suf 


fice to avoid bungling the job 
Grooved Pulley for Experimental 
Work 
By Edward Tiede 


iy working out small models of machinery and in 
experimental work generally, small grooved pul 


To obtain such pulleys, a mold 


Tige 


leys are often required 


Tis? 
et 





Improvised grooved pulley. 
of the proper size and shape is usually made, into 
which a suitable metal is cast: a process which, though 
satisfactory, involves the use of a lathe and consider- 
able preliminary work 

A very serviceable and, for most purposes, suffi 
eiently accurate, grooved pulley can be made without 
any elaborate preparations in the following manner 
Take a piece of sheet metal, and with a pair of 
dividers mark two circles on it about a quarter of 
an inch apart; cut around the outer circle, thus form 
ing a round disk. The edge of the disk is next divided 
into small sections, each about a quarter inch wide 


A ~ + _ 


b = 


Fig. 2. - Magnified view of a dull lip. 


of this kind has the advantage of retaining a good 
grip on the belt, reducing slipping to a minimum 
It may be added that if a loose pulley is wanted, a 
piece of tubing fitted into the spool as a bushing, 
instead of the shaft, will answer the purpose The 
drawings attached hereto show in Fig. 1 how to lay 
out the disk, and in Fig. 2 how the parts are assem- 
bled 


Laying-off Table 
\ SMALL laying-off table is a very handy thing to 


have around a small shop It is expensive to 
make a laying-off table by building it up from the 
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Laying-off table. 


ground, but the table here illustrated is inexpensive in 
comparison with those that are built on a foundation 
An ordinary table is made as shown It is, of course, 
built to suit the cast-iron surface plate B. There is a 
machine steel strip, shown at A, 4 inch thick by 2 
inches wide, placed around the top of the frame of the 
table. The fran.e is cut down to allow the strip to 
come flush with the top. A number of -inch holes 
are drilled and tapped around the edge of the face 
plate, as shown; the number is determined by the size 
and weight of the surface plate. Set-screws are placed 
in the holes. At one end the set-screws have a 60- 
degree point When the face plate is placed on the 
table, the set-screws are run through, and the cone 
points will seat themselves in the strip A These 
When the 


table has been moved around on the floor and is not 


screws serve to level up the surface plate 


level, the set-screws may be adjusted to suit the floor, 
bringing the face plate level 


Shop Notes 


To Anneal High-speed Steel.—High-speed steel is 
annealed by heating, not by cooling It does not re- 
quire more than twelve hours for a piece 2% by 10 
inches to cool There are .a great many ways in 
which this steel can be annealed. In place of a cruci 
ble use a cast-iron box and some cast-iron shavings 
from a planer or lathe, and pack your work in this. If 
you have not the shavings or box, take a gas pipe 
and pack the work in ckarcoal or ashes, dirt, clay, 
anything that will not burn on the work to be an- 
nealed. Heat it for seven hours, running the heat as 
high as 800 deg. C.; hold the heat at this degree at 
least five hours, then raise it to 900 deg. C. (cherry 
red); then shut off your fire and close your fur 
nace door Take out the steel after twelve hours. 
Steel treated in this way will be as soft as machine 
steel 
Softening Hard Iron Castings.—It happens quite 
often that one comes across extremely hard cast-iron 
castings that refuse to 
be drilled or machined 





in Fig. 1, except in case 


gross abuse has led to 


the bending of the end 
outward In such case 


the outwardly bent part 


{fut no mor should 

first be filed off One . 
should guard against 

filing the part any 4 


more than absolutely 


necessary: or it is usu 


ally the shortening of 


the spur that renders a 
bit worthless It is by 
having this spur suffi 
ciently feng and keen 


to make a clean cut be 





fore the lip begins to 




















Some castings that 
broke by simply center- 
punching them, were 
made by the following 
method as soft as com- 
mon cast iron, and 
drilled as easily. The 
castings referred to 
were very thin and con 
siderably warped 
They were intended to 
clamp a door tightly, 
but they invariably 
broke when pulling up 
the bolts. There being 
a wrought-iron heating 
furnace in the shop, it 
was ‘onverted for the 








raise a shaving, that a 


smooth hole is insured Fig. 1. 

It is this spur that 

differentiates the bit from an auger; its place being 

taken, and its work being but ill done, by an upward 

turn of the outs side of the lip in the case of the 

latter too 
Having 


harpened the sp itiention should next 


be given to the lip rhe action of this is like that 
of a chisel r, in that it is guided and restrained 
more like that of a plane iror Care should first be 
taken to give ufficient “clearances by which it 
meant that if the euttir d I acted, ther 
sheuld be no part of the m« lw } vill touch the 
bottom of th hol Thi ortant matter 


Sharpening the spur. 


Fig. 3.-—Filing the lip. 


Cut the sections apart to the inner circle, and then 
yend the sections apart, one to the right and the next 
to the left, and so on all around the disk, being care- 
ful to have all of the same angle This done, the 
pulley is ready to t 


e mounted An ordinary wooden 
spool makes a satisfactory hub for a pulley of this 
kind. Fit a shaft snugly into the hole of the spool, 
and drill a hole in the exact center of the pulley, 
just large enough to permit it to slide over the shaft 
Slip the pulley over the shaft and against the spool, 
ind fasten it with small brads or screws. If ordinary 


care is used, the pulley will run quite true. A pulley 


rig. 4.—Finishing the lip. 


time being into an an- 
nealing plant, only us- 
ing different absorb 
To do this, a supply of 
old sheet-iron boxes was procured from the junk pile, 


ing or annealing material 


a supply of burned molding sand, that was perfectly 
dry, from the foundry, and a few sacks of fat pine 
chips from the planing mill. A layer of molding sand 
was placed in the bottom of each box, and on this 
about one inch of pine chips, and the castings on top 
of that, care being taken to keep them from touching 
More pine chips 
were then packed on to a depth of about two inches, 
and the box was then filled with the molding sand. 
After this the box was placed in the furnace and sub 


each other or the sides of the box 
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jected to a low heat for twelve hours. When with- 
drawn and allowed to cool, the castings were found to 
be perfectly soft and gave no further trouble. 


A Home-made Rheostat 


. i make a simple rheostat, procure a small wooden 

pail or bucket. After it is dried thoroughly, give 
the inside a good coat of me!ted paraffin. Cut two disks 
of copper, one and three inches in diameter respec- 
tively. Clean the disks thoroughly by scouring with 
emery cloth. Fasten the large disk to the bottom of the 
pail with a one-inch round-headed brass wood screw. 
Place a rubber washer between the disk and the bot- 
tom before the screw is driven in, to prevent the acidu- 
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A rheostat of simple form. 


lated water from attacking the screw. A little solder 
will make a good contact between the two metals. 
Then solder the one-inch plate to a straight brass or 
copper wire, about No. 10 B.W.G., and eight or ten 
inches long—at least three inches longer than the 
pail is deep Make a wooden support long enough to 
reach across the pail, and drill a hole in the center 
i Bend two 
pieces of spring brass to the shape shown, and fasten 
with screws, so that the free ends grip the rod and 
hold it in position, and at the same time form a sliding 
connector. The wire leading from the top should be 
soldered to both clips, thus reducing the resistance at 
this .point The rod is pushed through the hole, and 
the wooden strips are nailed to the pail. 

A solution is then made to fill the pail to within 
one inch of the top, composed of twenty parts of water 


rge enough to let the wire slide through 


and one part sulphuric acid 

When the upper disk is withdrawn from the solution, 
the circuit is broken; but as it is pushed down toward 
the bottom, the resistance decreases until the two disks 
come in contact. Thus the quantity is regulated from 
The smaller the quantity 
of acid mixed with the water, the greater will be the 


nearly zero to full strength 


resistance, as pure water is not a very good conductor. 

This is a very cheap rheostat, and readily built by 
anyone at home in a short time. It is adjusted within 
great limits, and has a large capacity; and if a heavy 
current is passing, the heat generated will be readily 


absorbed by the solution 


Simple Depth Gage 
\ SIMPLE depth gage can be made as follows: Take 
4 16 of an inch thick and % inch 
inches long. Drill a \%-inch hole 


a piece of steel 
wide and about 3% 
lengthwise in the end to one side of the center line. 
About ™% of an inch from the end drill a hole 1/16 inch 











Simple depth gage. 


in diameter, at right angles to and cutting into the first 
hole, one-third of its diameter. Now this hole drilled 
lengthwise is plugged with a pine plug. The hole at 
right angles in the steel receives the gage wire, and 
when inserted compresses the pine plug where it 
crosses. This gives the desired friction, which will 
hold the gage wire any place that is required in gaging 
the depth of an aperture. Mr. Clark, the designer of 
this gage, has used one twenty years without renewing 
the pine plug. 


¢ 
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Electric Torch Lighter 
By Howard M. Nichols 

a gene of the carelessness of many workmen, !t 
is desirable to eliminate matches from factory 
buildings. The electric torch lighter described below 
was designed with this end in view. The accompany 
ing diagram shows the method of 
‘ making the connections. A line is 
40 Valt run from the 110-volt lighting 
mains to a small board erected 
near the blow-torch. On this board 
are mounted two _ incandescent 
Sucteh lamps and a switch. One lamp is 

ic in series with each side of the 
line, as shown. Binding posts are 
provided, and leads of flexible 
cable, long enough to reach the 
torch, are connected to them, The 
ends of the cable have short pieces 
of stiff wire soldered to them 
When it is desired to light the 
torch, the switch is closed, the 








Electric torch 
lighter. gas is turned on, and the two 


free ends of the cable are brought 

together and then separated in front of the torch, 
the resulting spark firing the escaping gas 

The size of the spark can be varied by using dif 

The larger the candle-power 

It should 


ferent sizes of lamps 
of the lamp the stronger the spark will be 
never be attempted to work this system without the 
lamps in circuit, as a short circuit, that would make 
a big flash and possibly burn the operator, would 
be the result of such an attempt. 


Fastening a Hammer Head to the 
Handle 


HE following method of securing hammer heads to 
handles may prove useful: It consists in taking an 
ordinary washer, cutting it away at opposite sides, 
and then beveling it to form a wedge. When this is 
driven into the end of the hammer handle it is held 
firmly in place by the fibers of the wood that are 





Hammer handle wedge made of a washer. 


forced into the original washer hole in the center of 
the wedge. This idea is not offered as something 
new, but the average handy man has probably not 
heard of it, and may find it a very serviceable kink 


Finding the Length of a Circle 
HE mechanic’s handy method of finding the length 
of a circle is as follows: He first divides the 
diameter into twenty-one parts, and takes one of these 


21 Divisions 
$6ues 





Finding the length of a circle with the dividers. 


parts and adds it to the diameter. Then he sets the 
dividers to this measure (1 1/21 diameters) and tak 
ing three steps with the dividers obtains about the 
exact circumference. The majority of mechanics pre 
fer to deal with fractions with the divider points 
rather than with figures, which must always be used 


in this calculation The measurement obtained in 
this way is close enough for most kinds of work. 


Casting Gold Centrifugally 
By Albert F. Bishop 

] ENTISTS have a very clever methed of making 

solid gold castings. A train of gears is em 
ployed, which revolves a spindle that carries two 
jointed arms. The outer end of one arm has an 
inclosure where the little mold is placed, whHe the 
other arm carries a counterbalance. Just in front of 
the mold is a fireclay block, hollowed to receive the 
gold which is melted with the blowpipe. The gearing 
is rapidly worked by hand, revolving the melted gold, 
which is forced very quickly into the mold Owing 
to centrifugal force’ a very solid and clean-cut cast 
ing is made, which is free from blowholes In mak 





Dentists’ method of making solid gold castings. 


ing the mold, it is necessary for the dentist first to 
make a pattern. This is done by filling the cavity 
in the tooth with wax. A wire attached to the pattern 
holds it in place while the clay mold is being made 
as shown in one of the figures When the mold is 
complete, the wax is melted out. Another figure shows 
a section of the mold as when placed on a rotary 


arm, also the block in which the gold is melted 


How Crown Brasses are Turned 
By H. D. Chapman 
_ accompanying drawing shows the way in 
which a mandrel can be made and the way it is 
used for turning crown brasses for driving boxes on 
locomotives 
Owing to the shape of these brasses, it makes a 
rather hard job to chuck or clamp the brass for ma 


chining, the brass being crescent-shaped in cress sec- 


tion, as shown in Fig. 4 Fig. | shows the mandre! 
and the way in which the work is clamped ready for 


Fig. 2 shows the end and side view It. is 


turning 


made of machine steel, and is simple in construc 


tion. Fig shows the side and end view of the col 
lar that slides over the end of mandrel The key 
prevents the collar from turning 

There are two 5/16-inch holes drilled in the head 
of the mandrel to receive two center pins A, which 
are made a driving fit. The pins are allowed to pro 
ject as shown. Two pins B are made and driven in 
the collar, as shown in Fig. 3 


There are two studs C which are screwed in the 


iS Hye 
Lee Pe 
2 . a! 

oy J | me =) | 





Mandrel for turning crown brasses. 


mandrel as shown. On these studs the crown brass 
rests, and they may be adjusted to suit different sizes 
of brasses. When the brass is placed on the mandrel 
for machining, the nut on the end of the mandrel is 
screwed up, and the pins A and B will sink them 
selves in the metal, holding the work rigid for ma 
chining 

While this work is of a rather special character, it 
may suggest methods that will be found useful in 
other problems of lathe work. 
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A Pneumatic Cushion Substi- compressed The cushion ac upon the|of canvas imbedded in a “*-inch thick ‘**Uncle Sam’s”’ Automatic 


» ° same principle as the pneumatic tire,| rubber wall. They have shown no signs i 2 
tute for an Automobile since the Supporting area Is incre ased ot wear in a 5,000-mile test. Dampening Machine 
’ ° 
Spring when the bulb is flattened, in much the The minimum load that is placed upon By Thomas D. Gannaway 


: | 
same way as it is with the tire; but in! four 8-inch cushions is 1,400 pounds, with 
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ryV HERI is recently been invented by : . a 
l ( nia mining engineer anovel this case there is no increase in air,an air pressure of 30 pounds per square -_" R “T ncle Sam” is the peasenats 
substitute for springs and shock absorb of the first and only automatic 
rhis is a pneumatic dampening machine for dampening pa- 
h appears to have advan per for plate printing in existence to 
tages, because it permits the use of solid day. Although plate printing was in- 
f vented in Italy nearly four hundred 
: rhe inventor of this new device has inated — but little change has been 
iy und it possible not only to construct a made in it since. The plate printer has 
{ pneumatic shock absorber, but so to ar- had many of the same difficulties to con- 
inge this that it takes the place of the | tend with all these years in his effort to 
aj @ it vhile at the same time pre produce the best results from the en- 
al ebound |}graved plate. As time has passed, 
In i present state this pneumatic great progress has been made in the | 
n consists simply of around rubber art of engraving plates from which to 
b six « ight inches in diameter, hav poy The engraver has become more | 
en neck at its upper end, and a skillful in producing smaller and more 
all projection at its lower. This pro- artistic lines in his plate, thus making i 
ction f nto a hole in a conical wood | it still more difficult for the printer to 
that ecured to the axle of the reproduce the engravings upon paper. ' 
obil hile the neck of the bulb | The greatest obstacle he has met with 
nto a pipe fitting attached to the in all his career has been to get his 
body of the machine. This pipe, of about | paper in the proper condition for print- 
ne he liameter. connects to a tank ing from an engraved plate. Plate print- ' 
} nz a capacity of 2.000 cubic inches ing is of such difficult nature that all 
vou ih bulbs replace the springs of | work of a particular character (such as 
an automobile. In fitting them to a car, the printing of paper currency) has to 
the leave f the springs are removed be done by hand. 
th the eption of the outer heavy The printer, after inking his plate, 
leaf, which is used for steadying pur takes a cloth and wipes it until the ink : 
yoses. All four tubes are connected by A pneumatic cushion substitute for an automobile spring. is all apparently wiped off; then he pol- i 
parate pipes to the tank | ishes it with his naked hand, thus 
rhe action of the bulb is as follows: | pressure, owing to heating of the air, and|inch and a total contact area of 48| seeming to remove every particle of 
When a wheel of the car passes over an | consequently no liability of bursting square inches at the bottom of the bulbs. |ink he put upon it. But down in the 
obstruction, the bottom of the bulb resting The air cushion makes it possible to The maximum load these 8-inch bulbs hundreds of very fine depressions the 
upon the cone-shaped block is pushed in-| use solid tires upon all commercial ve- will stand with the same air pressure, is ink still remains, and it is this ink 
urd, and the surface of contact of the | hicles no matter what the size, as well 4,320 pounds. This would increase the | that the printer must get on his paper. 
bulb with the block is increased. The| as upon pleasure cars where it is de contact area to 144 square inches, and|In order to do this satisfactorily, the 
heavier the blow, the more the block/ sired to dispense with the costly pneu- flatten out the bulbs to about 5 inches| Paper must be wet and mellowed to a 
inke it consequently, there is a con-| matic The life of a good solid tire is vertical diameter, but there would still | certain condition. If the printing is 
: inuous! increasing supporting area| easily double that of a pneumatic For be two or three inches for further ver- | to be quite uniform, which is very es- ' 
! within the bulb upon which the air acts,| heavy work eight 12-inch bulbs, using an_ tical movement in case of a sudden shock | sential in the case of paper money, all ' 
| the air being under a compression of| air pressure of 80 pounds and deformed | or blow. The air pressure in the bulb de-| the sheets of paper must be moistened 
about 20 pounds to the square inch in the|to 8 inches vertical diameter, will sus-|termines the strain upon the walls, and exactly alike Here is where the plate 
: bulb, the pipe line, and the tank. As a| tain a weight of 15 tons and have a maxi-| as this air pressure never increases per- | printer’s real difficulty lies. If the sheet : 
i lt of the increasing flattened area in | mum carrying capacity of 24 tons, while| ceptibly, it can be seen that the strain|is mellowed down to the right con- { 
; t} I n of the bulb under a heavy 16-inch cushions will carry minimum and _/is not very great. dition, it will pick up the _ proper ; 
7 shock, there is a cushioning effect that | maximum loads of 30 and 48 tons, re That this pneumatic cushion can be|amount of ink, and the print will be 
| nereases with the blow, and when the | spectively The rubber bulbs that have! applied to any vehicle can be readily | perfect; but should it be too soft, it will 
initial shock has been absorbed, there is | been tested in actual use are 8 inches in| seen One of our illustrations shows it| get too much ink, and the results are 
no rebound, since the air in the bulb, pip-| diameter with a 1%-inch orifice at the! in use on a motorcycle saddle in place| usually disastrous. On the other hand, 
ing nd tank has not been appreciably | neck They are made up of six layers! of springs if it is too dry, it will not take up 
































Fig. 1.—View showing the feeder of the dampening machine and how paper Fig. 2.._How the paper passes from the feeder of the dampening machine 
is passed up through the wringer. down into the water and how it is automatically stacked on edge. 
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enough ink, and the print will be too 
pale, and hence useless. 

Hundreds of thousands of dollars have 
been spent by private concerns in trying 
to overcome this seemingly unsurmount- 
able obstacle. Some of the most skilled 
mechanical minds and the_ greatest 
geniuses in the world have tried to over- 
this difficulty and failed. It re- 
mained for Mr. Joseph E. Ralph, Di- 
rector of the Bureau of Engraving and 
Printing, and Mr. Benjamin Stickney, his 
mechanical and designer, to be 
the first men to reach this goal. Mr. 
Ralph, after reaching the conclusion that 
the paper could be wet by machinery, | 
and at the same time more perfect re- 
that way, called in 
discussed the plan 
with him. The latter, under the direc- | 
tion of Mr. Ralph, set his mind to the 
task about one and a half years ago to 
work the mechanical features of a 
machine by of which all sheets 
used in making money 
could be wet every one alike, and then 


come 


expert 


obtained in 
Stickney and 


sults 
Mr. 


out 
means 
of paper to be 


put in exactly similar condition for the 
plate printer. He could not devote his 
whole time to this one idea, as there 
were other mechanical features of his 
work which had to be looked after. 
Finally, having completed his designs, 
he submitted them to Mr. Ralph, who 
ordered the machine built; and conse 
quently in the government’s big plate- 
printing plant to-day, stands one of the 
greatest machines known to this indus- 
try, and yet one of remarkable sim- 
plicity. 

In order to convey a better idea of the 
many extraordinary qualities of this 
wonderful machine, I shall first describe 
the best approved method of wetting 


paper for plate printing at the time of 
the advent of the automatic dampening 
machine 

in what is known as the wetting di- 
the Bureau of Engraving and 
Printing, a large number of men are em- 
ployed to dampen about 400,000 sheets of 
per day. They boards a lit- 
tle larger than the sheets of paper for 





vision of 


paper use 


a starting base. On this base is} 
placed a wet cloth; then twenty sheets | 
of paper are placed on the cloth, and | 


another wet cloth is laid on top of these. 
Next comes another twenty sheets and | 
another cloth, and so on until the stack | 
1,000 sheets of paper and a} 
corresponding number of cloths. After | 
being stacked the sheets are taken away | 


contains 


and put under a slight pressure for 24 
hours. 
When taken out of the press, natu- 


rally those sheets which were closest to 
the cloths contain more water than those | 
in the center of each bunch of twenty 
sheets. Each such bunch has to be taken | 
out and split in the middle, and the two | 
wet sides turned together and repacked | 
with a new set of wet rags. The sheets 
are then put back into the press for 
another twenty-four hours. The cloths 
after must be washed before they 
can be used again. They take up a 
great deal of the animal matter 

tained in the sizing which was put 
manufacturer, and un-| 





use 


con- 
on | 


the paper by the 
less they are taken out at the proper| 
time and well washed, they will sour, | 


thereby injuring the quality of the pa- | 
per. The men who moisten this paper | 
must, entering the work room, 
some old clothing, as it is impos-| 
sible to escape being soiled. Notwith- 
standing all of this care and the trouble 
of handling the paper twice, the wet- 
ting is not thoroughly uniform, as will 
be readily understood. 

When a sheet has received the proper 
amount of moisture, it has expanded 
% inch. Now suppose the printer gets 
three sheets of paper. One of them has 
the proper amount of moisture in it, 
and has expanded % inch; the second 
is too wet, and has expanded, say, % 
inch; the third one has not received 
enough moisture, and consequently has 
expanded only about 3/16 inch. They 
are all printed from the same plate, and 


before 
don 





when they are thoroughly dried they 
will have contracted to their natural 
width; therefore there will be a varia- 
tion of 7/16 inch in the size of the 
notes printed on these three _ sheets. 
Also, the ones which were too wet are 
now too dark in color, and the ones 


which were not wet enough are too light 
in color. Thus it can be seen that the 
printing is not perfect, and cannot be 
made so under these circumstances. 


With the automatic machine it is al- 
together different. As will be seen 
from the illustrations, this machine is 
quite compact. It requires but one at- 
tendant, with one assistant giving one- 
half her time. 

The automatic feeder, which feeds 


from the bottom of the stack, will oper-| 


ate successfully under a stack of three 
thus enabling the at- 
looks after the feeder to 
machines at once This 
remarkable mechan- 
ism one of Mr. Stickney’s in- 
ventions. In Fig. 1, to the left, 
can get a good view of it. It slightly 
raises the stack of paper, and at the 
same time slips the bottom sheet (and 
only one at a time) far enough 
for it to be caught between two rollers. 
These two rollers pass it onto a set of 


thousand sheets, 
tendant 
care for two 


feeder, 


who 
which is a 


itself, is 
you 


just 


canvas belts and under a_ corrugated 
roller (Fig. 2, to the left) to the 
point where it is caught between two 
sets of canvas belts (Fig. 1, near 


the center). 
through running contained in a 
shallow basin in the center of the ma- 
chine. They also it out of the 
water up to two squeezing rollers made 
of rubber. (Fig. 1, to the right of the 
center of the machine.) These rollers 
are adjusted by means of set-screws 
(which may be seen in either illustra- 
tion) so as to leave the required amount 
of water in each sheet. The paper then 
passes over the large cylinder just to the 
right of the wringer, and is automati- 
cally caught and placed on its edge, as 
shown in Fig. 2. If for any reason 
a sheet is not properly placed on its 
edge, it is at removed by the at- 
tendant and placed in the stack to her 
right Otherwise lets them re- 
main in the machine until the pack con- 


water 


carry 


once 
she 


tains about one hundred sheets, then she 
removes them to the stack. 

The attendant at the other end of 
the machine receives the paper in pack- 
When she has 
placed 1,000 sheets upon the feeder, she 
puts in a sheet of another kind of paper 
as a marker for the one receiving it at 
the other end of the thus the 
sheets are kept in 1,000 
each. 

It has been ascertained that 
quired amount of water to properly mel- 
low 1,000 sheets of paper is 5 pounds. 
A thousand sheets of dry paper 
on an average, 12 pounds and 6 ounces. 
By weighing the paper before it is put 


ages of 1,000 sheets each. 


machine; 
packages of 


weigh, 


into the machine and again afterward, 
it is easy to ascertain just how much 
water is left in it. This is controlled 


With 


wet ex- 


by the adjustment of the wringer 
this method all the 
actly alike, each individual one contain- 
ing 35 grains, or 2/25 of an ounce, of 
water when it leaves the machine. 

The paper is carried from here: in 
packages of 1,000 and placed in a 
humidor for twenty-four hours or longer 
if desired, or it may remain there even 
for a week without injury. The 
“humidor” is air-tight case, 


sheets are 


merely an 


where the paper is put to properly mel-| 


low it for printing. 

The dampening machine, after being 
properly adjusted, will run indefinitely, 
automatically feeding, dampening, and 
packing the sheets. It has a capacity 
of 48,000 sheets in seven hours. Three 
attendants can operate two machines, and 
the work is quite clean, in contrast with 
the old process. 

Another very important feature about 
this machine, and one which will inter 
est every taxpayer, is the saving which 


By these it is carried down | 


the re-| 


| 
lit effects. Under the old method it cost 
\the government 52 cents per thousand 
sheets to dampen the paper, while with 
this machine it can be done for 14 cents 
per thousand. This makes a saving of 
$18.24 per day on each machine turn- 
ing out 48,000 sheets, making a total 
of about $42,000 per year. 


‘Changes in the Patent Office 
Staff 


) eee LYON CHAPMAN, Examiner 
| 4-4 of Trade Marks and Designs in the 
| united States Patent Office, died at his 
| residence in Washington, D. C., January 
18th, 1911. 

Mr. Chapman’s term as Examiner of 
| Trade Marks was undoubtedly the most 
| remarkable in the history of the Patent 
| Office. He was examiner in charge at the 
'time of the passage of the Trade Mark 
| Act now in force, and was the presiding 


| 
| genius in organizing, not only the busi- 


| ness methods incident to the inauguration 
| of the registration of trade marks under 
| the new law, but was also responsible in 
praieg part for the procedure and practice 
found necessary in carrying out the pur- 
pose of such law. 

| He was a man of much force, had a 
strong intellectual grasp of the legal 
problems involved, was untiring in his 
energy, was possessed of great creative 
faculty and won the admiration of all who 
appreciated his sterling worth as an 
official. 

| Personally Mr. Chapman had many lov- 
and strong attachments 
and his inti- 


qualities, 
were formed between him 
mates. 

He was a native of Ohio, but lived most 
of his early life in Monroe, Michigan. As 
a young man he entered Cornell Univer- 
sity, from which he was graduated in 
1881. After studying law and practising 
for a short time at Monroe, his Michigan 
home, he accepted a position in the Pat- 
ent Office, where his real life work was 


able 





has left an enduring mark among the 
records of the office. 

Mr. Chapman is succeeded by Mr. John 
H. Carnes, who has been promoted from 
first Assistant Examiner to Principal Ex 


the division of trade marks and designs. 

Mr. Carnes was born at Jersey City, en- 
tered Rutgers College, New 
J., in 1891, and was graduated from 
the civil engineering course in 1895. He 





done, and where his strong individuality | 


aminer, and assigned to take charge of | 


Brief Notes on Inventions 


An Inventor in Congress.—-The lion. 
Gustav Kiisterman of Wisconsin is 
thought to be the only the 
House Committee on Patents has 
been granted patents for inventions. He, 
because of being a patentee, had a 
special claim to a position on the com 
mittee. He has served on the committee 
through the 6list Congress and his term, 
together with those of a number of his 
associates on the committee, wiil expire 
March 4th, 1911. 

Principal Examiner A. G. Wilkinsoz.— 
Mr. A. George Wilkinson, Principal Ex 
aminer of Division 20, of the United 
States Patent Office, was appointed July 
lst, 1864, entering as an assistant ex- 
aminer. He is the dean of the 
ing Corps, having been promoted to the 
office of Principal Examiner on May 15th, 
1868. Mr. Wilkinson has seen many Com- 
missioners come and go, and 
familiar with the progress of the Patent 
Office during the past half century. Mr. 
Wilkinson hopes to round out a full 
fifty years of service, he trusts a 
grateful government will be operating a 
retirement measure for faithful em- 
ployees. 

The Division of Interferences.— Prior 
to 1870 interference proceedings in the 
United States Patent Office to determine 
which one of two or more rivai inventors 
claiming the same patentable invention 
was the first inventor, 
heard, and decided by 
aminer of the division having charge of 
the particular case. The office of Ex- 
aminer of Interferences was created by 
act of Congress July 8th, 1870, 
Joseph Adams was the first Examiner 
of Interferences. With the development 
of the patent system and the enormous 
increase in the applications for patents, 
|many conflicts arise and the interference 
|division is among the busiest 
| idpostant departments in the 
| Office. 


member of 
who 


Examin- 


been 


has 


when 


were instituted, 


the primary ex- 


and 





and most 


Patent 


The Date of Conception of an Inven- 
| tion.—The inventor is the poet of things, 
the realistic rhymster who out 
into the realms of fancy and brings back, 


reaches 


| not a new verbal expression, but never 


distinctly new idea Just us 


idea is as nothing unti! fit 


|} theless a 
the poet's 
| tingly expressed, so the inventor's idea 
| is vain until he has embodied it 
| physical form. This is the 
cion of the legal limitation of the fr 
| ventor’s conception of his invention to 
the time first 
| tangible shape. As one 


in some 


Brunswick, | 


founda 


when he puts it into 


decision ays, 


practised civil engineering for several 
years, and entered the Patent Office in| 
December, 1900. For a period of five 


years he served in various examining div- 
| isions, and for the past five years has 


been in the Interference Division, of 
which he was ranking assistant at the 
time of his recent promotion. During 


| his term of service in the Interference 
| Division, he handled most of the trade 
mark interferences, and thus became fam- 
|iliar with the substantive law of trade 


marks and inter partes procedure in trade 
He is a trained lawyer, a 
member of the bar of the Court of Ap 
peals of the District of Columbia, and 
comes to his new office with an experience 
|that eminently fits him for his respon- 
| sible duties. 

The Patent Office and trade mark pub- 
lic are equally to be congratulated on his 
| acceptance of the appointment. 


mark contests. 


Safety Devices.—In no way can inven- 
tion be more profitably employed than in 
providing means for the protection of life 
and limb in the operation of power-driven 
| machinery. The bMiability of an employer 
{for injuries to an employee in certain 
|cases is such as to cause him to be dil- 
igent in seeking all safety devices that 
lean be used to advantage on his ma- 
| chines; and invariably if the choice is to 
be made between two machines, other- 
wise equal, the safe machine will be given 
|the preference, and manufacturers should 
|pay more and more attention to this fea 
jture of their products, 








“It is therefore the formation in the 
|mind of the inventor of a 
permanent idea of the complet 
lative invention as it is 
| be applied in practice, that constitutes 
} an available conception within the mean 
|ing of the patent law.” 
ception of the invention, 
above indicated, 
| diligence to a practical completion of in 
vention, of paramount importance in case 





definite and 
ind oper 


thereafter to 


The date of con 
completed is 


is, when followed by 


of a contest. 

The Board of Examiners-in-Chief: A 
Suggestion.—The Board of Examiners 
in-Chief of the Patent Office, 
of’ but three members, is placed in a 
peculiarly embarrassing position in case 
one or more of its 
incapacitated by sickness or 
This is likely to occur at any time, and 
provision should be made whereby some 
Primary Examiner or other Patent Office 
official might be designated by the Com- 
missioner to sit temporarily as a 
ber of the Board. This would 
less require legislation, but necessary au- 
thority should readily be granted by 
Congress. ‘This would facili- 
tate the work of the Beard in case of 
absence of some of its but 
would give the official so called upon a 
new experience and a new point of 
view which should prove beneficial, and 
would also permit the assignment of 
some official, expert in the speciality of 


consisting 


members becomes 


otherwise 


mem 
doubt- 


not only 


members, 





the absent member of the Board 
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Patent Oddities Gyroscopic Kite. A peculiar form ofl RECENTLY PATENTED INVENTIONS. HORSHPSHOR LD) I BRANNON, ‘Tacoma 
‘ rhese columns are open to all patentees rhe | Wash An object here is to provide a shoe to 
, ' . kite ba f ntly been invented, which : al ‘rangement 
Bicycle Trotting Sulky. in order to notices are inserted by specia arrangemen which a rubber or other resilient tread mem 
, 0 of i all windmill This is re-| with the inventors rerms on application to the ; Boss ; 
make a sulky that will be very light, and Advertising Department of the Scrpnriric | er may be attached with ease A further 
ene in which the weight of the driver d at high speed by the wind and, | Awerican | object is to provide novel means for holding 
will he entirely removed from th. haft wcording o the nventor, produces a|— — me re a tre ad member —s — the 
n it , jopted bi ec effect on th frame of the | The weekly Index of Patents issued by the United latter from displacement, but which can _ be 
an ivenvor £ Lsuo0ptled a Dicy e de g1 P . ° “ : ache oO ‘ shoe i > . <a 
a makine the kite ride steadily in | States Patent Office will be found in the Scientific attached t th hoe without the hens f 
rhe two wheels of the sulky are mounted . a American Supplement. screws, bolts, or other similar fastening de- 
in tanden nd ar pported in a fra! , ; The kite string is attached to a/| vices. 
n tar 1m, and are supported in ai! é | ‘ — - 
. of the bicycle type, which r, through which passes an eye- | Electrical Devices, |} CURRENCY RACK.—J. E. Moss, Decatur, 
: er light, but is also very stro! lhe . irranged to swivel freely.| ELECTRIC CIGAR-LIGHTER.—V. E. Ex-| Neb. The object of the device shown in the 
i Connected to the eve-bar by means of a/rrom and T. G. BoarpMAaNn, Tomahawk, Wis accompanying engraving is to hold bills of 
f mber of cords is the wheel or circular | !t is the purpose of this invention to so con- | different characters in superposed position, 


et a cigar lighter that the current can be | With each denomination by itself, so that ac 
vyolt- | cess may be had easily to any particular bill 


of a 


transformed or stepped down to a lower 





or bundle of bills. The device consi 


and increased amperage, enabling the use 





of a much coarser and stronger wire, of en- 
= T tirely less expensive material, which will offer 
‘ | greater heating surface, and will come to 








sty 























“Me af ae ) the glowing point in the shortest possible 
: " F_1 | f tin 
4 Bicycle trotting sulky. WL — : 
4 4 
4 Of Interest to Farmers, 
§ ft f the é ni | j — a 
| ha i j ANCHORING BASE FOR POSTS PERCY 
{ teering po rt front l } IT. BAILEY Newport, R. I The accompanying 
i re cle ‘ that i heel ‘ ] ngraving illustrates in improved anchoring 
: hora srouns ry and ha ase for fence posts and the like, and provides 
( ” ° > n t l l i eans or sé ‘fing ; 
i The tractiv ffort required ith a vehi syroscopic kite. particularly a means for curing auxiliary 
: cle of this ort vill be practically | frame of the windwhe« that carries the 
: negligib! une These vane ire triangular in 
4 : ‘ 
: Shafi-centering Device.— Heretofore in hape, with one de secured to a spoke | == ; 
t order to f i the cente of a line of shaft of the whee while the outer corner of BRACE FOR BUNDLES OF BILLS. 
; ing. it has been the common practice to| each is connected by an elastic band to| 
: | 
' suspend a plumb-line from the edge of | the wheel rin rhe elastic band permits circular plate, with a central depression and a 
§ | se of rights located « regular intervals 
; the eattins ind then to caliper the| the van to give in proportion to the t f upright located at I gular intervals 
t tl f tl | dividing the plate into sections. These sec- 
: af 1 and measur ‘ a point treng of the vin — 
i hafting and measure back from a poin ren win tions are lettered N for national bank notes, 
: on the foo er the plumb-line a dis Hair-drying Fan. —(n order to permit | G for gold certificates, etc. At the top of the 
| tanve equal to the radius of the shaft.| of fanning the hair after it has been standards are metallic strips which may be 
} This process is rather slow and liable to| washed, a California inventor has Pe slid down to rest upon the the bundles of 
: . : snotiens :' 4 : ills, and hold them in place. 
tye naccurate much simpiter ie 1 \ ed a ¢ riou tv pe ft fan whic we » . : 7 . 
. l i i ; , ss He a COMPOSITION FOR STOPPING LEAKS 
; rr led bh the evice ho } ! . . " _ — The ‘ ney - 
is provided le « ‘ vn 1 the istrate in the accompanying sketch. The J. M. Jounson, Lewiston, Me. This inven- 
fan con ts of a flexible leaf secured toa tion relates to a composition for stopping leaks 
bow-shaped frame, which in turn is pro ANCHORING BASE FOR POSTS. jin automobile engines, radiators, boilers, 


water tanks, water pipes, and various other 
| . q devices which are subjected to the actior if 
inchoring arms to the post or central spike 
}The central spike is formed of sheet metal : 
| : limit by the inventor to any particular use 
| orrugated lengthwise to give it the necessary 
| 
| 





warm water or steam There is to be no 


: for the composition, as it may be employed in 
rigidity The anchoring arms are V-shaped in ~ i : ‘ ; " ‘ 
many relations in connection with various arts 
CONTAINER FOR OSTRICH PLUMES 
N A. Se_pren, New York, N. Y rhis inven 


cross section, and are secured to the spike by 
means of metallic fasteners in the form of 
loops that fit snugly over the anchoring arms 
































‘4 tion involves a support which may receive 
Of General Interest, independently, a plurality of plumes, and hold 
PIPE UNION J. B. Austin, San Diego,{ them against displacement. The support may 
| Cal. The aim in this case is to provide a | hold the plumes in proper position in a box, 
| lunion more especially designed for joining ad-|®" ™May support them while they are being 
f | Jacent main pipe ends and making provision | displayed The support is preferably formed 
| |for a branch connection, the union being ar-|°f sections s0 connected together that the 
} |ranged to permit convenient and quick ussem-|°"tire support may be folded to occupy the 
bling of the parts and fastening the same in | ™!2'mum space when not in ust 
vlan on the main pipe ends, to allow ready 
ps ; : Hardware and Tools, 
xpansion and contraction of the pipe ends of , 
the union parts, and to provide sufficient elas- WRENCH.—¢ \. Hartviesen, 318 Main 
ticity for the deflection of the pipes without | 5'eet, Salinas, Cal. In order to provide a 
danger of damaging the joint wrench of the socket type which may be con- 
} i veniently worked in places ordinarily inacces 
Hair-drying fan. | GATE FASTENER W. C.. NEeet, Kinsley, | sible, Mr. Hartvigsen designed a tool with 
Kan In the present patent the purpose of the |a shank in two sections pivoted together and 
led 1 nail ' enti s » provisi f re i e- 
- . . vider with a pa of handles pivoted to | invention is the provision of novel, simple d 
Shaft-centering devices. 3 . I cle Ak eel ag tine dover agg . 
it rhe fan may be swung over the head, | "5 © construction for fastening for a swing —— 
> gate hict ll automatically lo the | - 
wccompanying engraving it consists of a shown. and vill direct a current of ing gat which will sutomatically lock fl 
; hs : . 7 gate in closed condition when it is swung int 
an axe shaped member furnished with a) air toward the head from behind as well engagement with a catch on a fence post or a 
pair of anti-friction rollers which are/as from in front, without diffusing or | like support | 1 
adapted to ride on the shatting A asins ‘ e air as i , arv fans , —— . : | 
os , Ay ‘| dissipating the air as in ordinary fans. FLOAT GAGE.—F. L. Lanper, Bangor, | 
nlumb-bob is suspended fromthe ends of . ‘ . . ’ “9 . saefisiais eae , 
ate Combination Tool. —The accompanying | M In order to determine the amount of | 
the arced 1 r As a result of this aia iquid remaining in a tank, particulariy the 
illustration hows a combination tool re 7 2 
arrangement the rollers move to one side; S whieh = ; gasoline tank of an automobile, Mr. Lander 
, ently invented, which may be considered | yas devised the construction shown in the ac- 
or the other until the plumb-bob centers . : ; : = te es | 
. : typical of this clas It consists of a pair |companying drawing This gage will indicate 
elf « t I er 5 ing ; . P . 
itself directly under the shafting Phe | of pliers, with the jaws shaped to pro-|the amount of gasoline with approximate accu- 
line to which th ylumb-bob is attached 
— = - i —_ vide an ordinary nipple wrench, and con- 
may be adjusted to any desired length . 
ry : taining a depression near one end for the 
so that the plumb-bob will just reach the 





head of a wire nail when pulling such a 





floor. nail One of the handles of the plier is te 
Pencil-sharpening Attachment.—A CON-| fattened to form a screw-driver, while the fe 
venient tittle device that may be applied other is notched at the end to serve as a x 
to a pencil, ts iliustrated in the accom-| tack lifter Mounted to slide on the 3 
panying arawing This device normally ra i j 
erves a i finger hold, but contains a ’ Ez 
blade which may be moved inio active po “~, = IMPROVED SOCKET WRENCH. 


sition to sharpen the pencil The blade | 


Oe 
~ 
( with means for retaining the sections at dif- 


= = ferent angles of adjustment. The socket sec 
-— tion has a reversible ratchet mechanism, while 


the other section of the shank is provided 





Ty pical combination tool. with a handle which, when not in use, may be 
stowed in a central bore in the shank. 


iscrew-driver handle is a wrench jaw, bear- DOOR SECURER.—G. W. Pacxarp, Dead- 
ing the usual worm that engages a thread wood, 8S. D. An object here is to provide a 
or rack in the screw-driver handle. The securer for insertion between a closure and 


: the frame thereof, and adapte< > y 
other member of the pliers carries a fixed ; : yee Leg a ages 
hold the closure in a locked position. Use is 
made of a gripping bar for insertion between 
a closure and the frame thereof, with gripping 




















jaw One advantage ef this arrangement 








lies in the fact that after the jaws have 














> : . been et, they may be tightened on to [ == means on the gripping bar, a locking bar 
Pencil-sharpening attachment. . mounted to slide on the gripping bar, and 
the work, by pulling the handles of the FLOAT GAGE FOR GASOLINE TANKS i j ’ 
sn welilnines ie | : 4 1AG SADULINE FAI . means on the locking bar and removably en- 
Ss mou O -80 1 aun ( i lle apart . S i ¥ ze > | j ‘ ; 
i i na aped frame, contain-| plier apa Owing to thi sak angemen gaging the gripping bar to removably hold the 
ing a slot through whik the point of the |the tool may be used as a pipe wrench. | racy and will not be deranged or disordered | ‘ losure in a locked position. 





pencil sses when bringing the blade to! One of the jaws is further provided with] »y the motion of the automobile. It consists} SAW HANDLE.—A. R. Hurtin, Prosper, 


active position Ch U-shaped f ’ a hammer head to permit of driving |of a float well in which is a float secured to{Ore. The invention refers particuarly to saw 
serves a8 a guard for the blad und obv all nails and tacks, while there is the |* — ose passes ye a _— at the upper oe of large saws which are detachably 

ss s : E end of the gage, and is secured to a counter- | secured to the ends of the blades. , bject 
ates all dang: cutting on t sual notch in each member of the pliers, 5a sg o eee... AB ane 


z , weight. The tape is graduated to show thejis to produce a handle which can be very 
or tearing th ocket to be used for clipping wire, number of gallons of gasoline in the tank. readily attached to the blade and which can be 
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to different angular positions with 
to the blade. 

M. Stevens, Asheville, N. C. 
The invention pertains more particularly to 
that type of reamer attached to die stocks 
and the like, and adapted to ream pipe while 
the die stock is being removed from the pipe. 
It self-feeding reamer slidably 
secured to a frame mounted on a die stock or 
the like, and adapted to ream a pipe after the 
pipe has been threaded by the die and the die 
is being removed from the pipe. 

LOCK.——-W. Merer, New York, N. Y. This 
invention has reference more particularly to a 
device comprising a removable bolt adapted to 
in position a hasp used for fastening a 


adjusted 
respect 


REAMER.—S. 


comprehends a 


secure 
door or the like, a movable member having 
means for holding the bolt in place at the 


of the door or other enclosure, and key- 
for actuating the movable 


inside 


controllable means 


member 
Heating and Lighting. 

STOVE PIPE HOLDER.—Grorce Ler, 
South Whitley, Ind. Mr. Lee’s device for se- 
euring stove pipe in a chimney consists of 
two clamping members, one of which is dis- 
posed within the pipe, and the other on the 
exterior surface, the two members being con- 
nected by a screw threaded through the inner 


member and passing through slots in the outer 





STOVE PIPE HOLDER. 

member and the stove pipe. When the screw 
is loosened sufficiently, the inner clamping 
member will drop, permitting the operator to 
insert the pipe into the flue hole; thereupon 
the screw is tightened to draw up the inner 
clamping member and to hold the clamping 
members against opposite sides of the chim- 
ney wall 

AUTOMATIC VALVE FOR WATER HEAT- 
ERS.—W. E. Kay, Amherst, Ohio. The inven- 
tion provides a valve by means of which, 
when the water is turned on and off, the gas 


will be automatically turned on and off simul- 
taneously The valve is so shaped that it 
seats perfectly. Moreover, it cannot stick in 


its seat, and fluctuations in the water pressure, 
incidentaly to the ordinary turning off and on 
of outlets in the water system, will not affect 
the 


RADIATOR 


valve, 


G. M. AytsworrnH, Colling- 


wood, Ontario, Canada. The intention in this 
instance is to provide a radiator which will 
not take up any of the floor space in a room, 
and one which will not disfigure the walls, 
while it will permit a full flow of air from 
the room around the radiator and back again 
to the room There is no danger of the en- 
trance of smoke, dust, or ashes into the room. 


Machines and Mechanical Devices, 

APPARATUS FOR FILTERING SUGAR 
CANE JUICES.—E. Monrecino, Florida Hotel, 
La The here illustrated 
improved for filtering 
juice, adapted to eliminate a maxi- 
juice and produce 


Raceland, invention 


shows an apparatus 
sugar cané 
mum of impurities from the 
a better quality of sugar from the same grade 
The of a filter 


of juice. consists 


apparatus 





FILTER FOR SUGAR CANE JUICES. 


box which delivers the juice to a set of open 
filter frames. By interposing the apparatus 
between the mill and the evaporator the 
necessity of skimming is dispensed with, since 
the juice is filtered before cooking, and there 
is no danger of discoloring the juice, by press- 


ing out the coloring matter of the cane. 

DROP STITCH AND LACEWORK MECH- 
ANISM FOR CIRCULAR KNITTING MA- 
CHINES.--A. N. Ames, Franklin Falls, N. H. 
The present invention relates to a circular 
knitting machine, and is embodied in a ma- 
chine of that type known as the full auto- 
matic, in which the machine, once started, 
will kni stocking complete; the transfer 
from the circular knitting for the leg and 
foot to the reciprocating knitting for the heel 
and toe and vice versa being accomplished by 
automatic pattern mechanism. 

HORSESHOR CLIP FORMING MACHINE. 

R. Gi iprerR, Commercy, Meuse, France. 
This i ment consists essentially iu sub- 
jecting t! ition of the horseshoe which is 
to be rais n forming the clip or welt, the 
said portion being previously heated, to a 








of blows which follow each other in 
quick succession and are applied by means of 
cams or rollers moving at great speed, 
while the direction in which the blows are 
dealt is gradually varied as in the case where 
the blows are dealt by hand. 


series 


a 


PAPER HOLDER.—B. F. Prrrz, N. W. 
THOMPSON, and H. 8S. McDanet, Moro, Ore. 
The invention on which the above inventors 


have obtained a patent relates to paper hold- 
on typewriting machines, and involves a 
special construction of mechanism for ad- 
vancing the paper, by giving the desired move- 
ment to a ratchet device on the copy roll, by 
the movements of the typewriter carriage. 

MACHINE FOR TREATING SEWAGE, 
REFUSE, OR THE LIKE.—A, Martin and A. 
Wuitcoms, 35 Avenue Hoche, Paris, France. 
The present invention relates to a machine 
for the treatment of sewage, refuse or the 
like, and has for its object to break up the 
materials under treatment, to pulverize them, 
to work them up, and to dry them without 
permitting the escape of bad smells or odors. 

PIPE LAYING MECHANISM.—B. H. Sanps, 
Tulsa, Okla. This invention pertains to a 
mechanism in the nature ef a jack, adapted 
to force a pipe through the soil without dig- 
ging a trench and disfiguring the surface. It 
provides a pipe-laying mechanism of the jack 
type with a point formed to cause a rotation 
of the pipe, thereby driving the pfpe in a 
rectilinear manuer. 


ers 





Prime Movers and Their Accessories, 

ROTARY ENGINE.—C. E. Ciapp, Buffalo, 
N. Y. The purpose here is te provide an en- 
gine arranged to utilize the motive agent econ- 
omically and to the fullest advantage. To ac- 
complish the desired result, use is made of a 
cylinder, provided on its inner surface with 
pockets, and a rotor in the said cylinder and 
provided with reaction nozzles, opening at 
their larger outer ends into the cylinder pock- 
ets, the inner ends of the nozzle being con- 
nected with a source of motive agent supply. 

TEST OR PRIMING COCK.—B. Morgan, 
Newport, R. I. The object of the inventor is 
to provide a priming cock arranged to permit 
convenient delivery of a quantity of gasoline 


or other explosive fluid into the combustion 
chamber of an internal combusion engine for 
testing or priming purposes, and subsequent 


closing of the cock to prevent escape of pro- 
ducts of combusien by way of the cock. 


Railways and Their Accessories, 
SAFETY STEP FOR FREIGHT CARS.—A, 
Cc. Neane, Leonard, Texas. The present in- 
vention has reference to improvements in 
safety steps for freight cars, and it compre- 
hends, broadly, the production of a device 
upon which the brakeman or other train hand 
may step with safety prior to reaching the 
hanger, ordinarily employed, and the lower- 

most rung of the ladder on the car end. 


Pertaining to Recreation, 

BATHING BOAT.—M, J. Urrorp, Amenia, 
N. D. The purpose in this instance is to provide 
a boat having novel features of construction 
that enable its convenient and safe use as a 
sailing or row boat, and further, that adapt 
the beat as a float while bathing by either sex, 
affording safety and privacy for females while 
bathing in the open air, without necessitating 
the wearing of bathing suits. 


Pertaining to Vehicles, 

VEHICLE WHEEL.—G. B. Lampert, New 
York, N. Y. The invention has reference more 
particularly to a wheel which a fetly, a 
removable tire rim mounted upon a felly, a 
keeper for holding the rim in place, and means 
for moving the rim transversely of the felly at 
a point remote from the keeper, to cause the 
rim to swing on the felly as a fulcrum, at a 
part thereof adjacent to the keeper, that 
the rim can be lifted clear of the keeper in 
removing the rim. 

BRAKE FOR LOGGING CARTS.—P. 
sTon, Williams, Ariz. The invention is an 
provement in logging trucks and 
has for an object to provide a novel construc- 
tion whereby the truck may be braked in order 
to control the same going down hills. It is 
especially designed for use upon the two 
wheeled carts used in lumber woods. 

AUTOMOBILE HORN.—G. Baar, A. GIRARDI, 
G. Occurnto, and 8. Occuinro, New York, 
N. Y. The purpose of this invention is to 
produce a horn by which the sound is ampli- 
fied to a greater extent than in the conven- 
tional horn, and the tone improved in addition 
to constructing the horn as to shed and 
exclude the greater portion of the dust and 
throw the sound waves to both sides as well 
as forwardly. 


has 


80 


JouN- 
im- 
it 


carts or 


80 


Designs, 

DESIGN FOR A STOVE.—E. C. COLE, 
Chicago, Til. The design in this instance is 
illustrative of a very symmetrical and grace- 
fully ornamental stove of cylinder form. The 
dome surmounted by an urn, and the 
base is supported by feet, the whole forming 
an original and pleasing effect. 


is 





Norre.—Copies of any of these patents wil 
be furnished by the ScrenTiric AMERICAN fou 
ten cents each. Please state the name of the 
atentee, title of the invention, and date of 


paper, 























Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 


ters as patents, subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
2d will be mailed on request. 





(12363) A. H. asks: We are having a 
lot of trouble cooling down hot brass journals 
in an ice machine of 75 tons. When cooled 
by water they will heat up again as soon as 
the water is shut off, and the machine cannot 
be stopped. I have been advised to use sul- 
phur and oil. Is the use of sulphur advisable 
or not? A. The bearings have probably been 
distorted by the heating, so as to need careful 
refitting. Sulphur and some other dry ma- 
terials have been recommended as assisting in 
emergency to get a hot bearing cool, but it 
can hardly be advised for regular use. Graph- 
ite mixed with the ol] may help, by filling up 
the low spots and by reason of its lubricating 
qualities, but refitting the brasses is the only 
permanent cure. 

(12364) W. O. C. writes: It seems 
to me strange if there is no end or limit to 
space where all the planets are, and again it 
does not seem possible that it can be any 
stopping place to our worldly space. Where 
could I be enlightened a little on this at least? 
A. Much has been written upon space, but 
no conclusion has been reached which is uni- 


versally accepted. A valuable article upon 
the subject is found in our SuprpLemenr No 
1606, price ten cents, and the book “The 


Stars,” by Simon Newcomb, price $2 postpaid, 
gives considerable data for forming an opini a 
upon it, 

(12365) L. R. says: A wheel, say 4 
feet diameter, revolves on a 2-inch shaft. If 
the size of shaft be increased to 4 inches, will 
this in turn increase the power necessary to 
drive the wheel? A. The leverage of the fric- 
tional resistance increases with the diameter 
of the shaft. ‘Therefore the smallest axle that 
will support the load under the actual work- 
ing conditions of good or bad lubrication, ete., 
sticking or cutting will cause the 
least of work in friction, But if the 
2-inch axle, for instance, is hard to keep lubri- 
cated and tends to give trouble, a larger 
journal will reduce the surface friction more 
than ft will increase the leverage of the fric- 
tional resistance, and so it will make the 
wheel run easier. 

(12366) .L. H. M. asks: 1. A is row- 
ing a rowboat. B holds a rope which is at- 
tached to a second boat. B contends that he 
is doing the work which makes the second 
boat move, and offers as proof the fact that 
there is a considerable strain on his arms. A 
says he is making the second boat move as 
well as the first. Please settle this. A. Do 
not confuse work with force. B is exerting 
force, but by the principles of physics he is 
doing no work, since he is not by any effort 
of his “causing the point of application to 
move in the direction of the force,” that is, 
he is not pulling the tow nearer to himself. A 
is performing the work. 2. A man weighing 
himself holds a 12-pound weight by a handle ; 
does he weigh 12 pounds more than ordinarily. 
If he exerts enough force to counteract the 
attraction of gravity for the weight, and lifts 
it up, his weight as usual? A. Dem- 
onstrate for yourself on the nearest platform 
that whatever weight you support, for 
your overcoat, adds the reading 
However, to reply to the ques 
you word it, the man himself weighs 
and the weight no when he 
If he lifts the weight, giving it an 
of foot per he 
an additional force of 
force unit, ¢ nearly 1/32 pounds 
tional to the 12 pounds necessary to 
gravity, the force exerted depending upon the 
acceleration, that is, he increase in speed of 
lift. Much information on all scientific sub- 
jects can be obtained in back numbers of the 
ScrenTIFIc AMERICAN SupPLemeEeNntT, which are 
furnished at the nominal price of ten cents 
each. Our extensive subject catalogue of the 
articles or our catalogue of scientific books will 
sent free upon request. 
(12367) L. J. B. says: If two pro- 
jectiles of equal weight were fired from guns 
having the same muzzle velocity—-one projec- 
tile vertically, the other at the most favorabie 
angle to cover the greatest horizontal distance 

which would reach the greater distance from 
the gun muzzle? A. Neglecting the resistance 
of the atmosphere, the projectile fired verticaliy 

ve 


without 


loss 


is now 
scale 
instance 
of the 
tion as 
no more, 
holds it. 
acceleration <¢ 


to 
scale. 
less, 
second 
12/32.2 of 
addl- 
resist 


say one 


must exert 


0.37 yr 


be 


would go to the height , while if fired at 


an angle of 45 deg. it would land at a hori- 


vw 

zontal distance of or twice as far from 
g 

the gun. v-—the velocity, in feet per second, 


at the muzzle, and g is the acceleration due to 
gravity, 32.2 feet per second, 
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NEW BOOKS, ETC 
ELecrrorecHnics, By John Henderson, 
DSc, F.R.S.E., A.M.1LE.E. New 
York: Longmans, Green & Co., 1969, 

165 pp. Price, $1.20 net. 

This is the third of a series of physica! and 
electrical engineering laboratory manuals. The 
book has been prepared particularly for use 
as a syllabus of electrical engineering in the 
City and Guilds of London Technological In 
stitutes, and represents a three years’ course, 
The first part representing the first year, iakes 
up elementary electrical engineering; while the 
second and third parts deal with direct current 
and alternating current, as taught in the ordi- 
nary grade course. It is a book of experiments, 
primarily, and suggests work for the students 
to do at home during the week preceding the 
laboratory course. 


BermMupA, Past AND Present. By Walter 


B. Hayward. New York: Dodd, 
Mead & Co., 1910. 16mo.; 23% pp. 


Price, $1.25 net. 

In this book all the vivid colors of Bermuda 
are painted for the benefit of the American 
traveler who seeks a respite from and 
snow by migrating to the coral-bound land of 
sunshine, flowers, delightful scenery, and peren- 
nial spring. “Bermuda, Past and Present” is 
not only an accurate and comprehensive guide 
to the islands, but it deals with their history, 
literary associations, recreations, government, 
and resources. Moreover, it is an importent 
contribution to American history, inasmuch as 
it brings into relief and throws new light 
upon the many dramatic episodes of the Revo- 
lution and the civil war, in which Americans 
and Bermudians participated. This per 
haps the most satisfactory of all the books 
on Bermuda which have ever come under the 
writer's notice. 

LEADING AMERICAN MEN OF SclIEeNcr. 
Edited by David Starr Jordan. New 
York: Henry Holt & Co., 1910. Price, 
$1.75. 

This book contains short and sympathetic 
biographies of fifteen leaders in American sci- 
each one written by a man in some 
degree known as a disciple. The only note- 
worthy omission is the name of Benjamin 
Franklin, whose biography will be published 
in another volume in the same series. an 
excellently worded preface Dr. Jordan points 
out that the volume constitutes a part of the 
scientific record of the republic for one bun- 
dred years. It is a history of struggles in a 


frost 


is 


ence, 


new country, without great libraries, great 
museums, or great universities, and therefore 
represents self-help and self-reliance to & 
greater degree than would be shown in a 
parallel volume in any other land, The fifteen 
men of science who are discussed are: Ben- 
jamin Thompson, Count Rumford, by EB. &. 


Slosson; Alexander Wilson, by Witmer Stone; 
John J. Audubon, by Witmer Stone; Benjamin 
Silliman, by D. C. Gilman; Joseph Henry, by 
Simon Newcomb; Louis Agassiz, by ‘ r. 
Holder; Jeffries Wyman, by Burt G. Wlider; 
Asa Gray, by J. M. Coulter; J, Dana, by 
W. N. Rice; 8. F. Baird, by C. F. Holder; 
0. C. Marsh, by G. B. Grinnell; E. D. 

by Marcus Benjamin; J. W. Gibbs, by 
Slosson; Simon Newcomb, by Marcus 
min; G. B. Goode, by D. 8. Jordan ; 
A. Rowland, by Ira Remsen: W. K 
by E. A. Andrews. 


dD 


Cope, 
RK. KE, 
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Henry 
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PANAMA AND THE CANAL To-Day. An His- 
torical Account of the Canal Project 
From the Earliest Times, With Spe- 
cial Reference to the Enterprises of 
the French Company and the United 
States. With a Detailed Descrivtion 
of the Waterway as it Wiil be Uitt- 
mately Constructed. Together With 
a Brief History of the Country and 
the First Comprehensive Account of 


Its Physical Features and Natural 
Resources. By Forbes Lindsay, Bos 
ton: L. C. Page & Co., 1910. 53 
illustrations. Price, $3. 

The work before us is a valuable addition 
to th teadily growing literature upon the 
Panama Canal. This great work is treated 
under two main sections, Part I. being de- 
voted to the canal, and Part IL. to the coun- 


try. The first section opens with a readable 
chapter entitled “The Dream of the Strait,” 
and the historical side of the subject ts prr- 
sued under the various captions of “Practical 
Projects,” “The Panama Railroad.’ 
French Enterprise,” and “The Transfer of the 
Canal.” The four concluding chapters of Part 
I. are devoted to the description of the piy- 
sical and engineering elements of this stu- 
pendous undertaking, and the layman will find 
here a clearly written and easily understand. 
able account of the methods employed in 
carrying through the work, and of the physical 
aspects of the canal as they will appear at the 
date of its completion. Part I1., devoted to 
the country, throws a flood of light 
subject which is much less known and under- 
steod than its intrinsic historic and modern 
interest demands. The half-tone illustrations 
are numerous and well chosen for their pur- 
pose, and they cover the topographical features 
of the country, the natives and their homes 
and life, and some excellent views of the pres- 
sent condition of the engineering work. The 
book evidences a careful study of the subject, 
and is so readably written that the interest ig 
sustained throughout, 
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ege of yak m. We also sell on install- 
ment plan or rent, rental applied on purchase. | 
Send for catalogue to-day | 
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Wii step the most vicious dog (or 
man) without permaneat injary. Per 
teethy safe to carry without danger of 





kage. Fires and recharges by palling the trigge Loads j 
‘ ver six shots lr | 
Rubber-covered Holster, 10¢. 





S campe, No coins. 
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of Science and Invention 


involved consid- 


\ e e0 
Curiosities 
‘“ iva’? This unique exhibit 
Apple Locomotive erable Pre and no small expense It 
Bigpocneagenn has long been classed] ig needless to add that it was the cen- 
among the great fruit-producing re-|ter of admiration and curiosity, 
United States very highest 


public 
gions of the In the mat-land was awarded the 
Sonoma County, Cal.,| premium 


of the 


ter of apple culture, 
is considered the “banner” county 
State. 

Very recently an “apple 
held in the little city of 


sai edin Motoring on Runners 


Sebastopol, pen time ago we illustrated an au- 
lasting a week. The ex-|* tomobile driven by an air propeller. 
of Recently this ma- 
chine has been 
mounted on runners 
and has been driven 
at high speed over 
t h e snow - covered 
roads and the ice of 





Sonoma County, 
hibition was one 
the largest held on 
the Coast, and was 
attended by im 
crowds of 





mense 
visitors. 
The most peculiar 


and attractive fea- the river and creeks 
ture of the entire around Indianapolis 
fair was a huge, The differential of 
“life-size” locomo the machine is not 


connected with the 
drive shaft. In fact, 
there is no drive 
shaft, as a _ chain 


tive, built wholly of 
choice 
frame- 


very large, 
apples. The 
work was of wood, 














and over this were Apple locomotive. 
. motor 
and the 8-foot propeller in the rear. There 
is only a six-inch clearance between the 
wooden propeller and the ice, and for this 
reason, and also because it 


placed the apples. connects the 
The total length of the 
cluding the cab and tender, 
twenty-six .feet, and it stood nine feet 
high from the roadbed” 


engine, in 
was nearly 


“apple up to the 


top of the smokestack. There were a bell, yrses, it cannot be used much on the} 
sand chamber, headlight, cow-catcher, | roads. 
and all of the necessary accessories of The Austrian snow automobile shown 


herewith suggests another method of 
motoring over snow and ice. A simple 
The apple engine was a duplicate stanch frame mounted on runners car- 
proportions, and di-|ries an air-cooled engine, 
mensions are of the faithful] which is geared toa spiked driving wheel. 
old freight locomotive that has so long| The latter digs into the ice or snow 
hauled all of the produce of the Sebas-|and propels the sled at a high rate of 
the | of owing to the fact that the 
weight carried is very light. 


a regular railway engine—even to the 


number—'22.” 





so far as number, motor-cycle 


concerned 


topol region to Santa Rosa over speed, 


Northwestern Railway 

















An Austrian type of snow automobile. 

















An automobile mounted on skates and driven by an air propeller. 
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Important and 
Instructive 
Articles on 


Aviation 





N the Scientific American Sup- 

plement we have published in 

the past few years papers by 
some of the more eminent physicists 
and engineers on flying machines. 
No book thus far published is so 
complete and so authoritative as 
these articles. The range of the 
articles is wide, covering as it dees 
the theoretical side of aviation as 
well as those more practical aspects 
which deal with the construction of 
machines. The following is a par- 
tial list of the more important ar- 
ticles which have appeared in the 
Scientific American Supplement ; 
see special note below. 


@ 1816, 1817, 1818, 1819, 1820, 1821 
and 1822. The Practice and Theory 
of Aviation. By Grover Cleveland Loen- 
ing, A. M. This is the most compact 
paper on aeroplanes that has probably 
ever been published. Fourteen biplanes 
and jenpaiiiiens are described in detail, 
and illustrated with scale drawings, name- 
ly, the Farman, Cody, Curtiss, Wright, 
Voisin (old model), Voisin (new model), 
and Sommer biplanes, and the Antoinette, 
Santos-Dumont, Bleriot XI, Bleriot Xil, 
Grade, Pelterie and Pfitzner monoplanes. 
The proper dimensioning of aeroplane 
surfaces, as deduced by famous experi- 
menters from their tests, 1s also considered. 
Taken as a whole this series of seven 
papers constitutes an admirable text book. 


@ 1713. The Wright Aeroplane. 
This is a thorough description of the old 
of Wright biplane with the horizon- 
elevation rudder in the front of the 
machine. Excellent diagrams and photo- 
graphic views accompany the paper. 


@ 1756. Louis Blériot and His 
Aeroplanes. Few people realize that 
Bleriot’s successful monoplane is the result 
of ten years of daring and perilous experi- 
ment. In this paper will be found an in- 
structive descnption of the evolution of 
the present successful Bleriot monoplane, 

illustrated wtih d and photographs. 





a“ 


@ 1768. The Farman Biplane. A 
complete description of the Farman bi- 
plane, with detail drawings of the box tail 
and vertical rudders, the manner of work- 
ing the four ailerons, hand and foot levers 
which control the machine, plan view and 
side elevation of the entire machine. 


@ 1767. The Santos-Dumont Mono- 
plane. An illustrated article describing 
the Demoiselle, the llest and one of 
the fastest machines thus far made. 
Sketches accompany the article, showing 
the details of the construction and control. 


@ 1582. How to Make a Gliding 
Machine. Full details and drawings 
which will enable anyone to make a glider 


for $15.00. 
@ All these articles are profusely illustrated. 


@ Each number of the Supplement costs 
ten cents, mailed, and you can order as 
many of them as you wish. A set of 


papers containing all the articles above 
mentioned will be mailed for $1.20. 








SPECIAL NOTE 
@ We will mail aes 


a list of many additiona 
important papers, in the 
Supplement, treating of 
aeronautics. Ask for list A 








Order from your newsdealer, or from 


MUNN & COMPANY, Inc. 
Publishers, 361 Broadway, New York 
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The ‘“‘Longer Pier” Contro- 

versy at New York 

E have drawn attention editorially 
W to the fact that the huge dimen- 
sions which are being adopted for the 
latest steamships are not due to any 
mere whim of the steamship companies, 
nor chiefly to motives of advertisement, 
but that they follow aé_ strict eco 
nomic law, according to which the larger 
the single unit of transportation, the 
less the cost per unit of freight or per 
passenger carried. The War Department 
takes the stand that it is inadvisabie that 
the pierhead lines at New York harbor | 
encroach any farther upon the available 
channel width of the Hudson River, 
which they claim is at present none too 
wide for the heavy traffic which passes 
up and down this waterway. The ques- 
tion, then, becomes one of expediency. 
Shall we slightly reduce the channel 
width of the Hudson River, and permit 
the development of the ocean steamship 
to follow its own natural laws without 
restriction, or shall we arrest this devel- 
opment for the sake of preserving the 
Hudson River channel at its present 
width? 

To take a 100-foot strip from each side 
of the channel, or preferably, a 200-foot 
strip from the Manhattan side, would be 
te-reduce the Hudson River from 2,750 to 
2.550 feet, a reduction, say, of about 
seven and a half per cent. 

Now the importance of preserving the 
width of the channel may be fairly de- 
termined by comparing the conditions at 
New York with those of other leading 
harbors of the world. If the accommoda- 
tions at New York are more restricted 
than at other ports, the serious character 








Plan showing the width of fairwa 


of the proposed encroachment becomes 
very evident. If, on the other hand, the 
available sea room for through traffic and 
for the maneuvering of big ships be much 
larger than at the other ports, this ques- 
tion of advancing the pierhead lines be-| 
comes of relatively less importance. 

With a view to presenting the facts of 
the case clearly, we have prepared the 
accompanying plan, showing the condi- 
tions at five leading ports of the world; 
from which it will be seen that the Hud- 
son River section of New York harbor, 
with its width of 2,750 feet, offers un- 
rivaled facilities. The great port of Liv- 
erpool has but 2,000 feet of width; 
London, but 1,600 feet; while the great 
port of Hamburg has available, with its 
1,200 feet of clearance, less than fifty 
per cent of the channel width available 
a'ong the western shore of Manhattan 
Island. 

We have spoken above of the question 
of the pier length at New York oontrol- 
ling the future development of large 
ocean steamships. That the port of New 
York will exercise this control is due to 
the fact that it is the natural gateway 
for the passenger traffic between the old 
and the new world. Nature has so willed 
it; and history has proved that no arti- 
ficially created conditions can divert the 
Sreat lines of steamship travel from 
those points of arrival and departure, 
which the geographical lay of the land 
has determined as being the best suited 
for the purpose. 

It has been contended by those who are 
opposed to the lengthening of the piers 
that these giant steamships will have to 


| enterprise. 


seek some other terminal, such, for in- 
stance, as the new city docks at South 
Brooklyn. It is sufficient answer to this 
to say that the traveling public demands 
that it embark and land as near the heart 
of New York city as possible. It was in 
answer to this demand that the Pennsyl- 
vania Railroad Company blasted out 
three million cubic yards of rock in the 
center of Manhattan Island; erected a 
vast terminal station; and drove its tubes 
below the Hudson River; spending 
nearly one hundred million dollars on the 
For the same reason the 
New York Central Railroad is spending 
a vast sum on its new station at 
Forty-second Street. It is the wish of 
the traveling public that the passenger 
steamship companies receive and disem- 
bark their passengers as near to these 
railroad terminals and to the hotel dis- 
trict of the city as possible. The argu- 
ment has been presented that if passen- 
gers be disembarked at South Brooklyn, 
some five miles from the hotels and rail- 
way terminals of Manhattan, where they 
would have to take a subway journey to 
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reach the desired center, they might just 


as well be landed at Jamaica Bay, Mon-| 
or Boston. The length cf | 


tauk Point, 
the journey is not so much the objection 
as the fact that any 
whatever has to be undertaken at the 


railway journey | 


close of a long sea voyage before reach- 


ing the desired destination. 


The Current Supplement 


HE opening article of the current 
SupPLEMENT, No. 1831, 
from the pen of the Paris correspondent | 
of the ScrentTiric 
the new 


“which is 


AMERICAN, discusses 


line of electric subway now in 





given e008 


y at the world’s leading seaports. 


operation in Paris.—Just at the present 
moment, when the competition in naval 
armaments has pressed to the very ut- 
most the output resources of the great 
armament firms in England, Germany, 
and the United States, the views of Sir 
William White, as they appear in an| 
interesting paper on the subject of bat- 
tleship 
Naval Architects and Marine Engineers 
in New York, 
interest. Sir William's excellent 
is summarized—In an article entitled 
“Some Notes on Telephony,” 
rison brings together 
fundamental and _ general 
pertaining to telephony 
readily available to the technical man 
not directly engaged in this phase of 
engineering activity —Prof. Joseph W. 
Richards’s excellent summary of the mod- 
ern accomplishments of electro-chemistry 


information | 


neying toward the constellation Lyra. 
This greatest of unsolved problems of 
astronomy is simply discussed by Mr 
Arthur K. Bartlett—The Paris corre- 
spondent of the Screntiric AMERICAN 
writes on a project which has recently 
been proposed to establish a navigable 
connection between Paris and the Fing- 
lish Channel, so as to convert the French 
capital into a seaport, and allow vessels 
up to 3000 tons to unload freight at 
the docks.—Mr. Harold Long, author of 
“Common Weeds on the Farm and Gar- 
den,” writes on “The Destruction of 
Weeds by Chemical Means.” 





armaments to the Society of | 
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Engine FREE! 


ne ia rat 
gine wy. on 15 days’ 
FREE Trial, proves kerosene 
chea; safest, most powertal 
fuel. I satisfied, y lowest 
price ever given on relinble farm 
engine; if not, pay nothing. 


Gasoline Going Up! 


Automobile owners are burn- 
ing up so much gasoline that the 
world's supply is ranning short. 
Gasoline is 9c to 15 higher than 
coal oil. Still going up. Two 
pints coal oi! do work of three 
pints gasoline. No waste, no 
bm same no explosion from 
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Amazing “DETROIT” 
Only $4,500 fii Seennentanns 


— pie ine and bengine, 
too. Starts without cranking. Basic patent—only three mw -ving 
parts— no cams—no sprock ets—no gears—no valves—the utes ~ 
in simplicity, power and strength. Mounted on skids. A)! sizes, 
2 to 20h.p., in stock ready to ship. Engine tested just before 
crating. Comes all ready to run Pamps, saws, threshes, 
churns, rates milk, grinds feed, shells corn, runs home 
electric-li chting plant. 

Sent any place on 15 days’ Free Trial. Don't buy an engine 
till you investigate amazing, money-saving, power-saving 
“DETROIT.” Thousands in use. Costs only postal to find 
= If you are first in your neighborhood to write, we wi: allow 
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are of more than usual | 
| 
paper | 


Mr. H. Har- | 
concisely such} 


| 


which is not | 


is concluded.—One of the greatest facts | 
that modern astronomy has revealed is 

. | 
that our whol solar system is now jour- | 


| 
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Standard Practical Plumbing 


By R. M. STARBUCK 





Author of “ Modern PI 
Octavo (61¢x9 ¥/ inches). 


hi Tih brat. A 


406 Pages. 347 Illustrations. Price $3.00 


etc., etc. 








Tt is a complete practical 


book, an 





1—The Plumber's Tools. 
1V—Lead Work. V—Traps. VI 


tilation. 


System. XXIX—Theory for the Plumber, 


modern plumbing in all its branches, a large amount of space 
being devoted to a very complete and practical treatment of the 
subject of Hot Water Supply, Circulation 
and Range Boiler Work. 
the subject is fully treated, making it an indis- 
pensable work to the Master Plumber, Jour- 
neyman Plumber and Apprentice. 

The illustrations, of which there are three 
hundred and forty-seven, one hundred being 
full page plates, were drawn expressly for this 

4 show the most modern and best 
American practice in plumbing construction. 

It treats exhaustively of the skilled work of 
the plumber and of the theory underlying plumbing devices and 
operations, and commends itself at once to every one working in 
any branch of the plumbing trade. 
the special chapter on drawing for plumbers. 

Following is a list of the chapters: 


Il—Wiping Solder, Composition and Use. 
Siphonage of Traps. VII —Venting. VIII—Continuous 


Venting. [X—House Sewer and Sewer Connections. 
Piping, "Roughing In." XII—Main Trap and Fresh-Air Inlet. XII- 
Drains, Rain Thche etc. 


XIV—Fixture Wastes. XV—Water-Closets. XVI -- Ven- 
XVII.—Improved Plumbing Connections. XVIII- 
—Plumbing for Hotels, Schools, Factories, Stables, etc. 


XXI—Filtration of Sewage and Water Supply. XXII—Hot and Cold Sup, XXIII 
—Range Boilers; Circulation. _XXIV—Circulating Pipes. XXV ut Boiler § 
Problems. XXVI— Hot Water for Large Buildings. XXVI]—Water Lift and Its Use 


XXVIli—Multiple Connections for Hot Water Boilers; Heati 


treatise covering the subject of 


very phase of 


Another valuable feature is 


Ili—Joint Wiping. 


—House Drain. XI— Soil 
Floor, Yard, Cellar 


-Residence Plumbing. XIX 
XX—Modern ow lur bis g. 


of Radiation by Supply 
XXX—Drawing for the Plumber. 
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Solder and 
Soldering 


@ If you want a complete text book 
on Solders and the art of Sold- 
ering, giving practical, working 
recipes and formule. which can be 
used by metallurgist, the goldsmith, 
the silversmith, the jeweler, and the 
metal-worker in general, read the 
i uific, American Supple 
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| has 
| telegraph sets for use in battle 





iwas 3.2 


Electricity 


Portable Wireless Telegraph Sets for 
Use in Battle.—The Navy Department 
purchased several portable wireless 
The sets 
have a range of about twenty miles. When 
aerial of 
down, and the 
instead The 
used to advantage 


clearing for action, the regular 


the vessel will be taken 


portable set installed port, 


able also be 


Sets Day 
by landing parties 

Surveying the Water Power of Japan. 
Our Yokohama writes that 
is investigating 
This 


Consul at 
the Japanese government 


the water supply of the country 
most thorough, and 
collection of data, thirteen 


established In the 


investigation is to De 


for the 


offices have been 


meantime, no further concessions are be 


ing granted by the government, owing 
to the fact that it has been discovered 
that many of the concessions already 


given were secured for purely speculative 
purposes. 

Brought Down by Rain.— 
made in India 
published in a 
Revieu 


show 


Electricity 
A series of 
by B. C 

number of the 
Western 
electricity 


observations 
Simpson are 
Electrical 
Electrician, which 
down by rain 
The total 


recorded 


recent 
and 
that 


may be 


brought 
positive or negative 
positive electricity 


total 


amount of 


times the quantity of the 


negative electricity, and the period dur- 
ing which the positively-charged rain fell 
was’ 2.5 times that of the negatively- 
}charged fall. Treating the charged rain 


} 
peaks 


as equivalent to a vertical current of 


current densities were 
4x10-16 


but on a 


electricity, the 
than 


generally less amperes per 


few 
both 


square centimeter, occa- 


sions greater current densities, pos- 


recorded. 
The 


itive and negative, were 


Purchase of Electric Power.- cur- 


rent used by the electric locomotives in 
the Detroit River tunnel is purchased 
from the Detroit Edison Company, and is 
stepped down from 4400 volts to 650 
volts direct current by a _ sub-station 
The energy,” says the Electrical World, 


maximum-demand as 
makes it 


is purchased on a 


well as a kw.-hour basis, which 


necessary for economical operation to 
excessive 

A stor- 
installed to take 
fluctuations of and the 


such that the first 


eliminate as far as possible 


from the incoming lines. 


age battery has been 


care of the load, 


regulation devices are 


S00 amp. are taken from motor-generator 
| sets; then the battery takes care of the 
load from 800 amp. up to 8360 amp.; that 
is, the battery takes 7560 amp. Any- 
thing above this figure is again taken 
from the motor-generators The maxi- 
mum load is 9100 amp. When this load 


| would be 





jis being carried the 


|while for the 


motor-generator sets 
(their full 
would be 


delivering 1540 amp 


load and the battery 


supplying 7560 amp.” 

Biplane Guy Wires as Antenne.—The 
principal obstacle to wireless telegraphy 
particularly . biplanes, 
guy wires, con- 
these wires absorb 


rating) 
7 


from aeroplanes, 


have a mass of 


fact that 


which 
sists in the 


most of the energy and act as a shield 
for the antenna wire. After experiment- 
ing for a long time with different meth- 


dos of stringing a separate antenna, Mr. 
Ee. M. Horton has hit upon the idea of 
using these guy wires as his antenna, 


employs the 
aeroplane. Experiments 
thus equipped, in the 
United States Aeronau 
city, have proved 
having been 
from various stations through- 
and even from ships at sea, 
despite the fact that the aeroplane was 
located on the first floor of the building 
was not connected with any form of 
the A very light equip- 
used, weight of which 
although a_ 6-inch 
empioyed. The is fed 
battery of 50 
. Weighing but 40 pounds 


ground he 
motor of the 
with a machine 
building of the 
tical 


Reserve, in this 


most successful, messages 
received 


out the city, 


and 

roof. 
the 
pounds, 


antenna on 
ment is total 
is but 65 

coil is coil 


12-volt 


spark 
storage am- 
The 


and 


by a 
pere hours 
series, 


800 feet. 


connected in 
a total Jength of about 


guy wires are 


give 


Engineering 
Cost of War.—According to the calcu- 
lations of Edmond Théry, the French 


economist, the cost of maintaining the 
armed peace of Europe during the last 


twenty-five years was about thirty bil- 


lion dollars. During this time there has 
been constantly withdrawn from produc 
tive industry an average total of about 
four million men 

New Ships for the Navy.—The House 
Naval Affairs Committee has voted for 


two dreadnoughts, 
four 


may 


the construction of 
eight destroyers, and 
The battleships 
14-inch guns and reach 28,- 
tons displacement. It is 
recommended that the battleship 
“New York” be constructed at a private 
yard, the naval constructors having esti- 
mated that this will cost $1,700,000 more 
if it is built at the Brooklyn navy yard. 


two colliers, 


submarines new 
carry twelve 
000 or 30,000 
new 


Battleship ‘‘Texas’’ a Target.—In the 
annual target practice of the Atlanti 
fleet, which will be held on the south- 
ern drill grounds off Hampton Roads 
during the spring, the ‘“Texas,” the first 
battleship to be built for the United 


States navy, will be used as a target. 
She will be moored in shoal water off 
the capes of Chesapeake Bay, and high- 


explosive shells will be fired against the 


hull and superstructure at ranges of 
from eight thousand to ten thousand 
yards 


Novel Railroad Bridge. —The new high- 
and railroad bridge to be built 
across the Willamette River, Portland, 
which will weigh ten tons to the 
foot, will carry a highway and street 
car tracks on the upper deck, and the 
Harriman railroad lines on the lower 
deck The latter will normally 
in a raised position for the passage of 
smaller shipping, and will be lowered 
only for railroad trains. When lofty 
sailing vessels pass through, the entire 
span will be raised on towers to 
height 


Record Railway 


way 


Oregon, 


remain 


draw 
the necessary 


Run.—A special train 


on the Pennsylvania Railroad recently 
made the run from Washington to New 
York, 226.8 miles, in 3 hours and 55% 


excluding delays for change 
of locomotives, ete., in 3 and 48% 
This is 1 hour and 4% min- 
than the regular express ser- 
ealls for. Excluding de- 
change of locomotives, the 90.5 
Philadelphia to New York 
the average speed of 69 

The 80.5 miles from 
Newark run 
2 miles an hour 


minutes, or, 
hours 
minutes 

utes faster 
vice schedule 
lays for 
miles from 
was made at 
miles an hour 
West Philadelphia to 
at an average speed of 7 


was 


Triple Gun Turrets. —The Italians and 
the Russians will be the first to use triple 
gun turrets (turrets containing three 
guns) on their new ships. In a recent 
article in our columns, it was argued 
that the triple turret was the best be- 
cause it gave the heaviest concentration 
over the widest arc of broadside fire. The 
objection to the triple is that a single 
shot, well placed, might put three guns 
out of commission at once. There is 
safety in wide distribution of the arma- 
ment. The smallest risk to the guns and 
the maximum accuracy and speed of fire 
are obtained when each gun is mounted 
in a single turret. 


Failure of a Large Oil Reservoir. — 
The huge concrete oil reservoir, with 
a capacity of million barrels, re- 
cently completed at San Luis Obispo, 
Cal., and illustrated in the Screntiric 
AMERICAN Of December 10th, 1910, re- 
cently failed by the rupture of the con- 
taining concrete wall. The tank was 
601 feet in diameter, inclosed by a wall 
tapering from 6 inches at the top to 3 
feet at the bottom, and 20 feet in height. 
A section of the wall 125 feet in length 
spread outwardly, the rupture occurring 


one 


in a horizontal and vertical direction. 
The outer earth embankment, or fire 
wall, served to hold the oil until it 


was piped to another reservoir. 


Legal Notices 


PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
ventions, Trade-Marks and Copyrights» 
registered. Design Patents and Fereign 
Patents secured. 

A Free Opinion as to the patenta 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential Our 
Hand-Book on will be sent free on 
request. 

Ours is the Oldest agency for securing patents 
it was established over sixiy-tive years age 


MUNN & CO., 361 Broadway, New York 
Branch Office, 625 F St., Washington, D.C. 








probable 


Patents 














Classified Advertisements 


Advertising in this column is 7> cents aline. No jess 
than four nor wore than /2 lines accepted. Count 
seven words to the line. All orders must be accom 


panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY,-— You will find 
iuqairies for certain ciasses of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we wili send you the name and 
address of the party desiring the information. There 
s no charge for this service. In every case it is 
necessary to give the namber of the inquiry. 
Where manutacturers do not respond promptly the 


inquiry may be repeaten. 
MUNN & CO., Ine. 





BUSINESS OPPORTUNITIES 


Inquiry No. 9215. Wanted, machine for produe- 
ing a good tinish on hammer and other handles. 

Manufacturer with up-to-date wood working depart- 
ment is in a position to manufacture high grade wooden 
specialty or small boxes, of which a large quantity is re- 
quired, Advise rumber required per vear. Submit 
model or drawings. Specialty, Box 773, New York City 

inquiry No. 9216. Wanted, to buy a sewing ma- 
chine baving a very ong arm for special work. 

WILL BUY PATENT RIGHTS or manufacture and 
sell on royalty, househoid articie suitable for quick 
vellin mail order cany re proposition. Arnan Mfg 
Co , 1l0 Genesee Street, Utica, N. \ 

Inquiry No. 9217.—Wanred. the aames and ad- 
dresses of manufacturers of machinery for shelling al 
monds and peanuts. 


WANTED. 


Inquiry No. 9218.—Wanted, the names and ad 
dresses of manufacturers of outfits tor salting almonds 
and peanuts 

LOCAL REPRESENTATIVE WANTED. Splendid 
income assured right man to act as our representative 

after learning our business thorough!y by wail. Former 
experience unnecessary. 2 we require is honesty 
ability, ambition ard willingness tu iearn a lucrative 
business. No soliciting or traveling. This is an excep- 
tional opportunity for a man in your section to get into 
a big paying bustness without capital and become inde- 
pendent Lg life. Write at once for full particulars 


Address E. R. Marden, Pres. The National Co-Operative 
Real” estate Company, L., 373 Marden Bidg., Washing- 
ton, D ¢ 


Inquiry No. #219. Wanted. names and acdresses 
or manufacturers of bags, cartons. and oiled and waxed 
paper for marketing salted almonds and peanuts. 


An A No. 1 Salesman, acquainted with engineers in 
the United States, to sell the best Boiler Compound 
Vegetable) on the market. A compound guaranteed 
to give satisfaction or no pay. A hne contract to the 
rignt party —v 8. C. Mead, 1€23 Chestnut Street. 
Philadelpbia. Pa 


Wanted capitalist to take interest in the 


developing 
and placing on the market the 


waters «f a newly dis- 


covered mineral and oil spring. Address, Capitalist, 
Box 773, New York City. 
Inquiry No. 9220.— Wanted, the names and ad 


dresses of manufacturers of plants tor the preparation 
and mixing of baking powders: also dealers in ingre- 
dients for making the powder, manufacturers of cans 
labels, ete., for pucking baking powder for the market 


MISCELLANEOUS. 


Inquiry Ne, 9221. - Vanted, names and addresses 
oft owners of mica properties 

BIG MONEY WRITING SONGS. 
lars for anyone who can write suc 
sic. Past experience unnecessary. 
song puems with or without music. Send us your work 
today. or write for free particaiars H. Kirkus Dug- 
dale Co., Dept. 3, Washington, D.C. 

inquiry No, 92:2:2.— Wanted. names and addresses 
of owners of white silica sand deposits 

SEND FOR FREE ® DAY TRIAL OFFER of the An- 
ris—latest electrical invention for the deaf. Smallest 
lighest. cheapest. Write today. Auris (Cv., Suite 104, 
261 Broadway, New York 

Inquiry No. 9223.— 
for mak sugar of nulk 


Thousands cf dul- 
essfui Words, or Mu- 
We want original 





Wanted, to buy machinery 


LISTS OF MANUFACTURERS. 


Inquiry No. 9224. 
floor scrubbing machine. 

COMPLETE List8 of manufacturers in all ines sup 
plied at short notice at woderate tates Small and 
special lists compiled to « rder at various prices K- 
timates shouid be obtained m advance Address 
Muuo & Co., Ine., List Department. Box 773. New \ ork 

Inquiry No, 92:25.- Wanted. a concern able to 
grind and polish hammers. 


Wanted, to buy a motor driven 


SALE AND EXCHANGE. 

A LIST OF |,500 mining ana consulting engineers on 
curds. A very valuable list for circularizica et« 
Price $15.0 Address Munn & Co.. Ine., List tepari 
ment. Box 773, New 

Inquiry No. 9226. Wanted, to buy a machine for 
making flat-sided popcorn cakes. 

Inquiry No. $2:27.—\\ anted, a power-driven saw 
for cutting down pine trees twenty inches in diameter. 

Inquiry No, %2:28,.—W antes, to buy tabric tufting 
machines. 

Inquiry No. 9229.-— Wanted. addresses of manu- 
facturers of an alloy called Duraluminum. 

loquiry. No. 9230.— Wanted, to buy a plant for 
a A ye of srt and sawdust 

r y J -—Wanted, addresses of owners 
of water falls . - Tour foot fall and upwards. 
inquiry Ne. 9 ig Wanted, addresses of manu 
fac we of engines thet can be run with crude oil. 

Inquiry No. #233. Wanted. arolier or other de- 

vice Tor skinning a beet in rapid, economical manner 
nquiry No 4. Wanted a smal! specialty of 
universal valabilits to sell from 83 to $10 
cles can be financed 

Inquiry So. #2: —Wanted, pames and addresses 
of manufacturers of ‘machinery and appitances for 
| Making celluloid 
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The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative 
Book of Receipts Published. 


Partly Based on the Twenty-Ejighth Edition of ““ The 
Scientiic American Cyclopedia of Receipts, 
Notes and Queries." 


Edited by ALBERT A. HOPKINS, 
Query Editor of the Scientific American. 

HIS Jis 

practically 


a new book 
and has called 


for the work 
of a corps of 








specialists for 
more than two 
years. Over 


15,000 of the 


most useful for- 





mulas and processes, carefully se- 
lected from a collection of nearly 
150,000, are contained in this most 
valuable volume, nearly every 
branch of the useful arts being 
represented. | Never before has 
such a large collection of really val- 
uable formulas, useful to everyone, 
been offered to the public. The 
formulas are classified and arranged 
into chapters containing related sub- 
jects, while a complete index, made 
by professional librarians, render 
it easy to find any formula de- 


sired. 


“As Indispensable as a Dictionary 
and More Useful” 


Following is a List of the Chapters : 
1. Accidents and Emergencies. 
Il. Agriculture. 
Ill. Alloys and Amalgams. 
IV. Art and Artists’ Materials. 
V. Beverages, Non-Alcoholic and Al- 








coholic. 
VI. Cleansing, Bleaching, Renovating 
and Protecting. 
VII. Cements, Glues, Pastes and Mu- 


cilages. 
VIII. Coloring of Metals, Bronzing, etc. 
IX. Dyeing. 
X. Electrometallurgy and Coating of 
Metals. 
XI. Glass. 


XII. Heat Treatment of Metals. 
XIII. Household Formulas. 
XIV. Ice Cream and Confectionery. 


XV. Insecticides, Extermination of 
Vermin. 
XVI. Lapidary Art, Bone, Ivory, etc. 
XVII. Leather. 
XVIII. Lubricants. 
XIX. Paints, Varnishes, etc. 
XX. Photography. 
XXI. Preserving, Canning, Pickling, etc. 
XXII. Rubber, Gutta-Percha and Celluloid. 
XXII. 
XXIV. Soldering. 
XXV. Toilet Preparations, including Per- 
fumery. 
Waterproofing and Fireproofing. 
Writing Materials. 
——_ Miscellaneous For- 
mulas ; Chemical Manipulation ; 
Weights and Measures; Index. 


SEND FOR DETAILED ILLUSTRATED PROSPECTUS 
Octavo (61 6x8%4 in. ), 1,077 Pages, 200 

Price in Cloth, $5,00, 

$6.50, Net, 


Soaps and Candles. 


XXVI. 
XXVIL. 


Illustrations. 
Net. Half Morocco, 
Postpaid 


MUNN & COMPANY, /nc. 
Publishers 


SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 

















|of the 13th Infantry, U. S. A., 


| by aeroplane. 


Aeronautics 


Heulen, an aviator who accidentally 


tenced in Paris to pay a fine of $10 for 


woman's husband. Another aviator, 
Baillod, was sentenced at Limoges to a 
month’s imprisonment and a fine of $75 
for killing a girl at an avtation meet. 


New Aeroplane Prizes.—In addition to 
the prize of $500 for a flight of a mile 
or more from shore, terminating with a 
landing upon the deck of a vessel, which 
was offered a short time ago by the 
United States Aeronautical Reserve, this 
organization also offers $1,000 for the first 
aeroplane that leaves the deck of a vessel, 
makes a 10-mile flight, and lands upon 
the deck of the same vessel again. A 
prize of $500 is offered for the first wire- 
less message sent from an aeroplane by 
a member of the Reserve and received by 
another member 10 miles away. Mr. 
E. E. Harbert, the president of the Illi- 
nois Aeroplane Club, has offered a prize 
of $1,000 to the first aviator who will 
carry him as a passenger from Chicago 
to St. Joseph or Michigan City, a dis- 
tance over water of 62 miles. 


The Money Side of Aviation.—That 
aviation is not only an enjoyable sport, 
but a profitable business as well, may 
be gathered from statistics recently pub- 
lished by a French automobile journal. 
According to that paper, the amount dis- 
tributed in prizes in 1910 was 4,705,500 
francs. This figure does not include spe- 
cial sums paid to aviators for their ap- 
pearance at different meetings. Louis 
Paulhan, with a total of 430,000 francs, 
won during the last two years, received 
under contract 100,000 frances a month 
|}extra for his flights in America. The 
| list of aviators who in 1910 won 100,000 
| francs or more includes Paulhan, 350,000 
| francs; Latham, 289,500 franes; Morane, 
| 289,300 frances; Grahame-White, 257,000 
| francs; Leblanc, 147,000 franes; Signor, 
J 
| 
| 








156,500 franes; Chavez, 156,000 francs; 
Capt. Dickson, 131,000 francs; Wynmalen 


and Mr. Sopwith, 100,000 francs. 


A Practical! Test of the Aeroplane 
Scout.—On January 16th, at the San 
Francisco meet, Lieut. Geo. E. M. Kelly 
made an 
18-minute flight with Walter Brookins in 
his Wright biplane for the purpose of 
determining the feasibility of scouting 
He could see for a con- 
siderable distance by the aid of his bin- 
oculars, but he failed to locate a small 
body of troops that had left the Presidio 
Military reservation a few hours before. 
He made sketches, drew maps, and took 
six photographs of the surrounding coun- 
try. This is the first time that an aero- 
plane has been used for scouting pur- 
poses in América, and it recalls to mind 
the frontispiece published in our issue of 
December 19th, 1908, in which the Wright 
machine was depicted performing this 
service. 


Bomb Dropping Experiments at San 
Francisco.—On January 15th a number 
of important tests were made at bomb 
dropping at San _ Francisco. Lieut. 
Myron Crissey, of the Coast Artillery, 
dropped a special shrapnel bomb from a 
height of 550 feet when flying in a 
Wright biplane driven by Parmalee. 
Lieut. Crissey succeeded in dropping the 
bomb with a considerable degree of ac- 
curacy. He believes that it will be a 
comparatively simple matter to hit an 
object the size of a battleship from a 
height of 3,000 feet. The bomb he used 
in the experiment consists of a very thin 
shell of brittle white cast iron. It was 
fitted with a percussion cap and loaded 
with bullets and black powder. Its 
weight was about 8 pounds. 


large hole in the ground and scattered 
its contents within a radius of 50 yards. 
This is the first time that an actual bomb 
jhas been used in such an experiment. 





An Aviator Punished at Law.—Van | 
killed a woman at Issy, has been sen-| 


carelessness, and $1,000 damages to the | 
| bers of the society: B. Basu, 


From the| 
height it was dropped the bomb tore a|“ 





Science 


New Members of the Zoological So- 
ciety.—The Zoological Society of London 
has elected former President Theodore 
Roosevelt one of its corresponding mem- 
bers; also the following foreign mem- 
Caleutta; 
Bombay; Dr. R. Dohrn, 
Naples; Prof. Ludwig von Graff, Graz 
University; W. H. Osgood, Washington, 
D. C., U. S. A.; Mr. H. Pam, Caracas; 
Mr. R. B. Woosman, Navrobi; Prof. BE. 
Lonnberg, Stockholm; and 8S. H. Scudder, 
Cambridge, Mass. 


Madame Curie Defeated.—Madame 


J. M. Doctor, 





Curie was defeated for election in the 
Academy of Sciences. Branly received | 
one vote more than she. There can be 
no question of the value of M. Branly'’s 


contributions to physfes, and above all, | 


to the art of wireless telegraphy, nor of 
his fitness to sit in the Academy as one 
of its most distinguished- members. Yet 
one cannot but feel that Madame Curie’s 
defeat was due entirely to her sex. We 
have sufficiently commented on this mat- 
ter in our editorial columns. Branly 
was the inventor of the coherer, which 
was such an important factor in the 
early stages of wireless telegraphy, al- 
though it is now hardly ever used, ex- 
cept for small experimental stations. 





Solar Radiation.—With the improve- 
ment of apparatus for measuring the in- 
tensity of solar radiation, this important 
element of climate will be more and more 
widely observed at meteorological sta- 
tions. Statistics of solar radiation are 
much needed in connection with many 
researches, geophysical, meteorological, 
and biological. We are therefore glad 
to learn that the Weather Bureau has 
already taken the initial steps toward a 


;complete pyrheliometric survey of the 


United States, though the consummation 
of this, project is hardly to be looked for 
in the next few years. Asa beginning, five 
stations are to be equipped with the new 
Marvin pyrheliometer. A self-registering 
pyrheliometer is a desideratum that Prof 
Marvin hopes to realize before long. It is 
expected that we shall ultimately have 
charts showing the average intensity and 
total amount of solar radiation for all 
parts of the United States, just as we 
now have charts of the temperature, rain- | 
fall, ete. 

The Variability of Rainfall.—A simple 
and convenient mode of expressing the 
variability of rainfall during a long} 
period of years, which was used by A. | 
Angot in 1883, in his studies on the} 
climate of Algeria, has recently been 
made the subject of a special investiga- 
tion by Dr. G. Hellmann, and named by 
him the “variation-quotient of annual 
rainfall” (“Schwankungs-Quotient der 
jahrlichen—Niederschlagsmenge.”) This 
“variation-quotient,” which promises to 
be widely used in comparative clima- 
tology, is the ratio of the maximum to! 
the minimum yearly rainfall, during the} 
period for which observations are avaii- 
able. For example, a comparison of the 
rainfall records of 34 stations in north- 
ern Germany extending over a period of 
fifty years shows that their average vari- 
ation-quotient was 2.2; i. e., on an aver- 
age the wettest year had 2.2 times as 
much rainfall as the driest. The small- 
est variation-quotient found in this re- 
gion was 1.8 and the largest 2.8, and in 
general it is found that this ratio does 
not vary much among the _ stations 
wichin a given climatic province. The} 
smallest variation-quotient likely to be | 
encountered anywhere in the world 
is about 1.5. As uniformity in the 
amount of rainfall from year to year is 
advantageous for many practical matters | 
in which rainfall is a factor—especially | 
agriculture—Hellmann has classified as 
very favorable” a quotient under 2.0; 
“favorable,” 2.0-2.4; “rather favorable,” 
2.5-2.9; “rather unfavorable,” 3.0-3.9; 
“unfavorable,” 4.0-4.9, and “very unfa- 
forable,” 5.0 and upward. 
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‘TheLyhne Electric Portable Lamp 


brings the light where you want it—net in yeur eyes. 
A new idea in lamps, reflector and shade combined 
magn ifies and concentrates the light. Adjustanie t 
every position for every purpose, equally adapted for 
use in home, office or workshop. Highly onde eed by’ 
doctors, lawyers and business men genera)! re 
your eyes worth saving? Write for free descriptiv 
booklet. Kepresentatives wanted everywhere 


THE BEERS SALES COMPANY 
61 CANNON STREET BRIDGEPORT, CONN. 


Grow Mushrooms 
For Big and Quick Profits 

I can give practical instructions 

[ae Worth many do lars t you. Noinatter 
m what your tion te ¥ 

located, get @ th cough Kaow le igo 

of this paying business, Part'culare 
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TA YTMINE Ss 


118-124 North Clinton aq 
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DIt MODELS SPECIHAI 
WORK rOOLS MACHINERY. 
STAMPING AND ELECTRIC WORKS 
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MASON'’S NEW PAT. WHIP HOISTS 


save expense and liability incident to-Blevaiors 
Adopted by principal storehouses in New York & Boston 
Manfd,. by YO. NEY W. MASON & ca,, Tne. 
« U. B A. 


*rovidence, Ki. 
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| MODELS i EXPERIMENTAL Wonk. 





E. V. BAILLARD CO.. 24 Franktort Street. New Yort. 
Expert Mavwufacture 


RUBBER. Fine Jobbing Work 


PARKER, STEARNS & CO., 288-290 Shefiield Av., B’kiya, N.Y. 


A) PRINT for YOURSELF 


ards. circulars, book, newspaper ee 
Ap arver $18. Kotary #0. Save money 
Pte, others, big profit. All easy ules Be on 
Write factory for press catalog orden 
paper. THE PnESS LO., Meriden, Lonn 


1 TEACH BY MAIL 
Fb ¥ 4 f to Herome bow od r uman nd 


guaity ws en on a card 








stamp. Write toda Address 


F. W. TAMBLYN, 412 Meyer Bldg. Kansas Chiy, Mo. 


WEAK SIGNALS EASILY READ 
woew” WIRELESS «onc 


bogue Vries ELECTR (o., 

















Price, $2.50 71 Barclay St., Now York, N.Y. 
a 
JERSEY > 
SKEETER Aeroplane 





You can begin to learn to fly with a Soreey 
Skeeter Aeroplane. ‘ou can practise indoors 
Wind, rain or snow won't interfere with your 
sport. Skeeters weigh 1-6 oz., fly 30 feet. By 
mail 25c. Lincoln Square *Novelty Works, 
Dept. L., 1931 Broadway, New York. 


Your PATENTS 


Incorporate #5 


Laws the most liberal, Expense the beast ect 
business anywhere Blanks, By-Laws and forms fer making stock 
full-paid for cash, property or services, free. Presiden: Stoddard, 
FORMER SECRETARY OF ARIZONA, tesicent agent for 
many thousand companies Reference: Any bank in Arizona 


STODDARD INCORPORATING COMPANY, Box 8006 
OENIX, ARIZONA 
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A two years’ test of Vanadium 
against ordinary steel in a large rail- 
road shop shows an actual saving of 
$761.59 on a single item—a flue 
In 
one year 1049 carbon steel cutters 
were used to cut 145,444 flues; in 


cutter weighing three ounces. 


year 68 vanadium steel 
152,578 flues. The 
average number of tubes cut with 


the next 


cutters cut 
the carbon steel tool was 139, the 
average for the 
2,244. The 
steel cutter per hundred flues was 
54c. compared with 1-6/10c. per 
100 with the vanadium steel tool. 


vanadium steel, 


cost of the carbon 


Directions for 


Largest 


$761.59 saved 
with three ounces 
of Vanadium Steel 


making a heat-treat 


t free in our booklets 


AMERICAN VANADIUM COMPANY 


Miners-of Vanadium Ores 


Producers of Vanadium Alloys in the World 


331 Frick Building, Pittsburgh, Pa. 


This means that there has been a revo- 


lution in making steel: what we call 
steel is a relic of the past compared to 
the new Vanadium Steel. In final cost 
Vanadium Steel is the cheapest high duty 
metal known. In actual service it is the 
trongest, toughest, most elastic and long- 


est lived steel that can be made. 


In workability it melts, rolls, forges, 
stamps and machines like ordinary steel. 
It is made in many types for many uses; 
you can buy it from any reputable steel 
maker; it costs less than ordinary steel, 


service considered. 


Vanadium Steel means safety, economy, 


vitality, strength and service. Specify it, 


use it, save money by it and guarantee 


your product and your profits on it. 


Vanadium Steel and 
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Its Manufacture 
Its Denaturization 
Its Industrial Use 





| Valuable articles in the 
Scientific _A merican 
Supplement 


q 


Send for our 1910 
Supplement « atalog 
free to any address 





} Order from. your newsdealer 

« from the publishers 
Munn & Company, Inc. 
| 361 Broadway, New York 





ALCOHOL 


1550—The Cost of Manufacturing Denatur- 
ized Alcohol in Germany and German 
Methods of Denaturization are discussed by ' 
Consul-General Frank H. Mason 

1596—The Use, Cost and Efficiency of Alco- | 
hol as a Fuel for Gas Engines are ably | 
explained by H. Diederichs, many clear diagrams 
accompany the text. The article considers the fuel 
value and physical properties of alcohol, and gives 
details of the alcohol engine, wherever they may be 
different from those of a gasoline or crude oil motor 

1581-—-The Production of Industrial Alccho! 
and its Use in Explosive Motors are treated 
at length, valuable statistics being given of the cost 
of manufacturing alcohol from farm products and 
using it in engines 

1599-—French Methods of Denaturization. 
A good article 

1603, 1604 and 1605—The most complete treatise 
on the Modern Manufacture of Alcohol, 
explaining thoroughly the chemical pnnciples w hich 
underhe the process without too many wearisome 
technical phrases, and describing and illustrating al! 
the apparatus required in an alcohol plant. The 
article is by L.. Baudry de Saunier, the well-known 
French authonty. 

1607, 1608 and 1609—A Digest of the Rules 
and Regulations under which the U. S. Internal 
Revenue will permit the manufacture and denatur- 
izaton of tax free alcohol. 

1634 and 1635—A comparison of the Use of Alco- 
hol and Gasoline in Farm Engines by Prof 
Charles E. Lucke and S. M. Woodward. 

1636 and 1637—-The Manufacture, Denatur- 
ing and the Technical and Chemical Util- 
ization of Alcohol is ably discussed by M. K lar 
and F. H. Meyer, both experts in the chemistry 
and distillation of alcohol. Illustrations of stills and 
plants accompany the text. 

1611 and 1612—The Sources of Industrial 
Alcohol, that is the Farm Products from which 
alcohol is distilled, are enumerated by Dr. H. W 
Wiley, and thei relative alcohol content compared. 

1627 and 1628 — The Distillation and Rectifi- 
cation of Alcohol is the title of a splendid 
article by the late Max Maercker, the greatest 
authority on Alcohol. Diagrams of the various 
types of stills in common use are used as ill ustrations. 

1613 The Uses of Industrial Alcohol in the 
Arts and in the Home are discussed. 


Any single number of the Supplement will be sent for 
10c by mail. The entire set of papers above hsted 





will be mailed on receipt of $1.90, 


























Seasoned Motor Car Owners 








Invariably Choose The Abbott Netroit 


HE experience of years chooses the 
motor car of permanence. 

Men who know all the motor cars 
around the price invariably choose the Ab- 
bott-Detroit. 

Motorists who have changed and changed from 
one car to another for years choose the Abbott- 
Detroit. 

Old automobilists with the most exacting demands 
and the hardest work for their cars are buying the 
Abbott-Detroit this year. 


Our Agencies Report Heavy Sales 
of Abbott-Detroit to Old 


Customers 








Maybe you are not thoroughly acquainted with 
the reasons for this. 

This Company was not formed with the idea of 
catching a quick demand and making big profits in 
a year or so and then quitting. 

It was formed for permanence and builds its cars 
for permanence, not for excessive and quick profit. 

Consequently the Abbott-Detroit represents a 


greater investment of manufacturing capital and 
labor 
Years have been devoted to the perfecting of 


every detail, to providing the one perfectly bal- 
anced, fully standardized motor car at $1500, 

This is why motorists who can tell any motor car 
a mile away recognize in the Abbott-Detroit many 
of the features of $4000 motor cars and absolutely 
the greatest value in a $1500 motor car, 


Write for the Book of the Abbott-Detroit 





It shows you this car sells at $1500 fully equipped, 
while the others sell ‘‘ stripped” at the price, 


It shows you that the *‘extras’’ on the other $1500 
cars bring their price upto nearly $2000, but that the 
$1500 price of the Abbott-Detroit includes every- 
thing but top and windshield, 


When we send the book, we'll send you a letter of 
introduction to our local dealer, who will show you 
the Abbott-Detroit and explain its $4000 features, 


Dealers writing for territory still unassigned, will 
be made our regular Agency Proposition. 


MODELS AND PRICES 
5-Passenger Touring Car, $1500; Fore-Door 5-Passen- 
ger Touring Car, $1550; Roadster, $1500; Fore-Door 
Demi-Tonneau (Tonneau detachable), $1650; Coupe, 
$2350. All include Standard Equipment, f. o, b. 
Detroit, Michigan. 
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to the work. 


HE approach of the festive season of Spring is 

the time for one to study their plan for the 

bh) Spring planting. The most useful and practical 

feature of this issue is the planting table which has been prepared by 
Charles Downing Lay, the well-known landscape architect. Five 
full pages have been given to the subject, which ranges from the 
growing of trees, shrubs and flowers, to the more prosaic planting 
of the vegetable garden. It will be a great service to the amateur 
and a guide in planning and planting for this season's work. In 
addition, the issue will be full of helpful and timely suggestions 
prepared by experts who have devoted their time and best efforts 


Che March number will be published 
on February twentieth. Copies may be 
obtained from the newsdealers or from 
the publishers, price twenty-five cents. 
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